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(57) [Abstract] 

[Problems to be Solved by the Invention] 

In gas barrier property multilayer film, with use of biaxially 
drawn polypropylene film, with hot melt adhesion when 
decreasingand bag manufacturing of oxygen barrier property 
which accompanies this defect of external appearance * 
fmishing defects all cancel decrease of gas barrier property 
with occurrence of the wrinkle. 

[Means to Solve the Problems] 

machine axis direction of film and that in direction which 
crosseSjheat shrinkage ratio of 1 50 deg C multilayer filmo 
which consists of polymer gas barrier layer which islaminated 
on biaxially drawn polypropylene film and at least one 
surface which in each case are5% or less 



[Claim(s)] 
[Claim 1] 

machine axis direction and said machine axis direction of film 
in directionwhich crosses, multilayer filmo which heat 
shrinkage ratio of 1 50 deg C consists of the polymer gas 
barrier layer which is laminated at least on one surface of 
biaxially drawn polypropylene film and the said film which in 
each case are 5% or less and makes feature 

[Claim 2] 

polymer gas barrier layer, partially hydrolyzed condensate of 
alkoxide of at least 1 kind which is chosen from(l) metal 
alkoxide and group which consists of silicon alkoxide and 
water soluble polymer blende (2) said partially hydrolyzed 
condensate and is stated of any 1 kind of blend of the water 
soluble polymer in reaction products or (3) said partially 
hydrolyzed condensate « water soluble polymer and said 
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Specification 

[0001] 

[0002] 

[«^«(D&«^] 

opp y^j\.M.it. Sittfuiiuxm^.mtitzmm 

[0003] 

±ie OPP y^)\^A\t. :tfX/<'JTl4cD 

[0004] 

^(omm^i^^t^ g OPP 7^;uASffi 
7./^^j7m^^mt^ztt^nt^tixi^i>o 

[0005] 

4-345841 ^^18. ttM¥ 8-99390 
if^^W 9-278968 ^'J>m. ^mW- 9-291251 



reaction product consists multilayer filnio which Claim 1 
which 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention is something regarding novel multilayer film 
which uses biaxially drawn polypropylene film (Below, even 
OPP film you say). 

Furthermore details are superior in barrier property (gas 
impermeability ) for oxygen^ water vaporx nitrogen or 
other gas, at thesame time possess satisfactory external 
appearance, it is something regarding usefiil multilayer film 
as gas barrier property film which is used for foodstuff or 
other packing. 

[0002] 

[Prior Art] 

Because OPP film satisfactory processability^ has had 
property which issuperior in mechanical strengths 
transparency s moisture-proofing property ^ bag-making 
behavior or other secondary processing behavior etc which is 
superior, it is used widely as the packaging film. 

[0003] 

However, as for above-mentioned OPP film, among gas 
barrier property,especially, barrier property for oxygen gas is 
low, these property are requiredwhen in above-mentioned 
packaging application, problem in regard to use was the for 
example food packaging application^ especially, regarding 
retort food packing use. 

[0004] 

Because of that, with objective which grants function of 
oxygen or other gas barrier property to OPP film, polymer gas 
barrier layer which consists of vinylidene chloride type resin 
and polyvinyl alcohol type resin or other water soluble 
polymer in OPP film surface is done is laminated . 

[0005] 

In addition, in order from to grant high-level gas barrier 
property, in Japan Unexamined Patent Publication Hei 4- 
34584 1 disclosure ^ Japan Unexamined Patent Publication 
Hei 8-99390 disclosure^ Japan Unexamined Patent 
Publication Hei 9-278968 disclosure^ Japan Unexamined 
Patent Publication Hei 9-291251 disclosure etc, the metal 
alkoxide condensation polymerization doing with sol-gel 
method , composition which consists of with inorganic 
polymer and polyvinyl alcohol type resin which are acquired 
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[0006] 

LA^L^^A<bs ±UWii^=f-iJ7./W^^ opp 

[0007] 

[0008] 

LfrA<o-t:.:$:*B^a)gWli.OPP 7-r;UAIc 

fca^r.opp :7-f;uA^s«tLTfilffl-r-&ci: 

[0009] 

[Sffi$jB»-r^fc4^)©¥S] 

OPP :7-(';UA^SWi:LT<$fflL. croSttlzjg 
[0010] 

(6] ck ^ «$4 :^ |S] iril 3^ '5(TD):& 13) l:: 
150 deg C (7)f^llX$i$A<L^•r;t^4i 5%Ki 

TT'fe-5-|SS#^°'J3''Pt°b>:7'r;i'At. M 
7-f>UA<D'>'fe<i:t>VS±(c^Jl$^fciii» 

^-f/UAT'feSo 
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thermal curing it does,condensing with , laminating polymer 
gas barrier layer which consists of the composite polymer 
layer which it formed in thermoplastic resin film, multilayer 
film which isformed is disclosed. 

[0006] 

But, laminating above-mentioned polymer gas barrier layer in 
OPP film, as for the multilayer film which is acquired, hot 
melt adhesion doing this, when bag manufacturing it triesto 
do, wrinkle occurs in melt adhesion surface, decreases, it has 
possessed the problem that gas barrier property as packaging. 

[0007] 

In addition, when aforementioned composite polymer layer is 
formed in OPP film surface as polymer gas barrier layer, said 
film contracts at time of thermal processing, curl etchappens, 
composite polymer layer which is a cured film does damage, 
gas barrier property of multilayer film which is acquired 
decreases, it had possessed also problem that poor external 
appearance etc occurs. 

[0008] 

[Problems to be Solved by the Invention] 

Therefore, as for objective of this invention, in multilayer film 
which laminates polymer gas barrier layer in OPP film, you 
use OPP film as substrate by factthat with problem^ said 
defect of external appearance ♦ finishing defect problem^ of 
decrease of oxygen barrier property ftirthermore, with hot 
melt adhesion at time of bag manufacturing decreases the 
problem where gas barrier property as packaging all was 
cancelled withoccurrence of wrinkle. It is to offer multilayer 
film which possesses characteristic which is superior. 

[0009] 

[Means to Solve the Problems] 

these inventors, in order that above-mentioned objective is 
achieved,repeated diligent research. 

As a result, you can use OPP film which limits heat shrinkage 
ratio in specificrange as substrate, all you can solve 
above-mentioned problem by laminating polymer gas barrier 
layer in this substrate, discovering, this invention it reached to 
completion. 

[0010] 

namely, this invention machine axis (MD ) direction and said 
machine axis direction of film in the(TD ) direction which 
crosses, it is a multilayer film which heat shrinkage ratio of 
1 50 deg C consists of polymer gas barrier layer which is 
laminated at least on one surface of the biaxially drawn 
polypropylene film and said film which in each case are 5% 
or less and makesfeature. 
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[0011] 

OPP 7-f;uAli, -fi62#lCc};y;K'J^PtV> 
[0012] 

AirLT^ffl^H'SOPP^-r-'UAtLr. 150 deg 
C izfc(t-i), MD TD :^|S]a?flfil|Xi^*(lil 

[0013] 

ttz. «ftiit3ii$ic'>9a)i§±A<jBcy-v»-r<. 

•5l::'^^■5<7)r-»^L<^^L^o 



[0014] 

^fz. ±ie OPP 7-f;uAa)f^i|xiii¥i±. ffig^ 
^;uAa)^ll-\>/^'JTti^l!im-ri>i, md. td 

3%lJlTT?ib^Ci:A<$e>lc»*U^. 

[0015] 

**B^(cfcMt§opp:7'r;uAa)gfti|XilS^ii, ^ 

iBOltJI^ICzt^Lfccfc^l^. JIS C23I8 IZfStfc 
*4xTL^'5>^jilCjpi:T, 150 deg C ICfcMt'S) 
MD TD ^iSiKDSfiilXJi^^/USLfcfitT? 

[0016] 



[0011] 

[Embodiment of the Invention] 

Regarding to this invention, OPP film which is used as base 
film because polypropylene molecule structure which 
orientation is done is formed with the biaxial drawing , as it 
possesses mechanical strength which is superior, is superior in 
the gas barrier property for especially water vapor, with 
combination with polymer gas barrier layer whichis laminated 
to this, shows overall gas barrier property of high level, it 
becomespossible. 

[0012] 

Regarding to this invention, important requisite in 1 50 deg C 
as theabove-mentioned base film as OPP film which is used, 
heat shrinkage ratio (Below, even heat shrinkage ratio you say 
simply) of the MD and TD direction there are times when 
those which in eachcase are 5% or less are used. 

[0013] 

When above-mentioned heat shrinkage ratio becomes larger 
than 5%, when forming composite polymer layer of postscript 
as polymer gas barrier layer, extent of curl toincrease with 
thermal contraction at time of heating, because poor external 
appearance of film which is acquired and decrease of gas 
barrier property occur it is notdesirable. 

In addition, occurrence of wrinkle to be easy to happen at 
timeof hot melt adhesion, because it reaches point where 
decrease of gas barrier property of packaging which is 
acquired is caused it is not desirable. 

[0014] 

In addition, as for heat shrinkage ratio of above-mentioned 
OPP film, when the external appearance and barrier property 
of multilayer film are considered, also MD^ TD both 
directions is 4%or less, it is more desirable , it is 3% or less, 
furthermore it isdesirable . 

[0015] 

As for heat shrinkage ratio of OPP film in this invention, as 
shown even in Working Example of postscript, it is a value 
which measured heat shrinkage ratio of MD and TD direction 
in 1 50 deg C according to method which isstated in JIS C2 3 1 
8. 

[0016] 

Furthermore, as for using polypropylene film as base film 
which laminates the polymer gas barrier layer it is shown in 
aforementioned quotation disclosure , but what it is notstated 
concerning kind of various problem which was inscribed 
occurring in multilayer film which uses OPP film, before. 
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(0017] 
[0018] 

±!B7K'J:^ptfu>«tflla)4'-e, MS opp :7-f 

[0019] 

A< . 0.950-0.995 -Cfe-i)Ci:*<5f$L<. 
0.970-0.990 T-fc«.Si!SB^<7)7K'j:^PeU>1lt)i§ 

(uiTs iSfsstt pp «^Bitt^^a)^filffl■r^c 

[0020] 

±!B'<>'S'-vK^j-^A< 0.950 «ky/J^$L^ii^li, 
OPP ;UA<7)jit^A<<6TL. f^J|X$g*A<;ii< 

. 0.995 <t y 14 OPP :7-r;i. j£ 

[0021] 

— >^ y (A.ZambeIli)f> IC J;o r •? P ^ U4r 
□L — ;U X(Macromo!ecules), 1 3,267( 1 980) C: fg $ 

t^T^*$;^fc^peb>a^•>h 5 <iA<jiSSL 



[0022] 

±ie7Ky:^peu>etiii4. •4i»i0S3§:&aic 
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Is something which even problem which namely, until 
recently, the this invention solves is not known, therefore 
Means of Solution is for first timeproposed with these 
inventors . 

[0017] 

Regarding to this invention, as polypropylene resin which 
forms OPP film, those of public knowledge it is used without 
especially restriction. 

The;al other than for example propylene homopolymer^ 
ethylene^ 1-butene^ 1-pentene* 1-hexene^ 4- methyl 
-1- pentene or other propylene random or block copolymer^ 
of -olefin and propylene furthermore you can list blend of 
these polymer. 

[0018] 

When in above-mentioned polypropylene resin, preferred heat 
shrinkage ratio ^ melting point etc of aforementioned OPP 
film is achieved considers , the;al other than propylene-olefin 
copolymerization ratio, is 2 mole % or less, it is desirable , it 
is 1 mole % or less,it is more desirable . 

Furthermore desirable polypropylene resin is propylene 
homopolymer. 

[0019] 

In addition, as for above-mentioned polypropylene resin, 
isotactic pentad content, 0.950 -0.995 is with <sup>13C-nmr 
where crystalline is shown, it is desirable, 0.970 - 0.990 uses 
polypropylene resin (Below, even high crystallinity PPresin 
you say) of highly crystalline which is is more desirable. 

[0020] 

When above-mentioned pentad content is smaller than 0.950, 
melting point of the OPP film decreases, heat shrinkage ratio 
becomes high, or other problem where moisture-proofmg 
property decreases becomes easy to happen. 

In addition, when it is larger than 0.995, drawing property at 
time of OPP film production decreases. 

[0021] 

Furthermore, above-mentioned isotactic pentad content 
propylene unit 5 which quantification isdone continuing with 
Macromolecules (Macromolecules (0024 - 9297, 
MAMOBX )), <sup>13C-nmr spectrum where it is 
announced tol3,267 (1980) on basis of peak assignment A. 
Zambelli (A.Zambelli ), and others is the content which takes 
equal steric configuration. 

[0022] 

It can acquire above-mentioned polypropylene resin, with 
f i h d f bli k Id 
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[0023] 

±fB/-Ku:^peb>^gfli0 DSC (cfcit^e-^ 

mti>ts 155--165 deg C A<»*L<. 160^165 
degCA<cfcy»*Ll>o 

[0024] 

±fB7K'J3^atV>iSflgCD 230 deg C Icfc 

OPP 3^^;uAS3tB*(Z)}iptfiit'V>S#iiDXl4^ 

g!) ^ f -5 i: . I'-lOg/lOmin A< » * L < . 
3~6g/10inin *Ll^o 

[0025] 
[0026] 

c:$^%m<D^0}^^mmujii^mmx\ ^m,vf5± 



[0027] 

:$^^B^{z^i^x^m^Hi OPP 7-<;uAli. 15 
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manufacturing method of public knowledge. 

Making use of polymerization catalyst for polypropylene of 
for example TiC^^ carrier type TiCl^. metallocene catalyst 
or other public knowledge, you can list the method which 
polymerizes monomer which was inscribed. 

In addition, after polymerizing, it is possible to disassemble 
withsuch as according to need^ peroxide . 

[0023] 

As for measured value (melting point ) of peak top in DSC of 
above-mentioned polypropylene resin, when heat resistance 
of film is considered, 155- 165 deg C aredesirable, 160-165 
deg C are more desirable. 

Before melting point where OPP film which was inscribed is 
desirable canbe achieved easily by using polypropylene resin 
which possesses this kind of melting point. 

[0024] 

In addition, as for melt flow rate (Below, you call MFR ) in 
230 deg C of above-mentioned polypropylene resin, when 
extrusion behavior and drawing property at time of OPP film 
production areconsidered, 1 - 10 g/10 min are desirable, 3-6 
g/IO min are moredesirable. 

[0025] 

Regarding to this invention, it can mix other resin to 
theabove-mentioned polypropylene resin , with extent which 
does not obstruct theeffect of this invention. 

Especially it is not restricted as resin which it mixes, for 
example polyethylene^ polybutene or other polyolefin resin; 
polyolefin type wax; polyolefin type elastomer; copolymer; of 
petroleum resin and terpene resin or other hydrocarbon resin; 
ethylene and vinyl acetate^ acrylic acid ester^ acrylic acid 
monomer or blend of 2 kinds or more which consist of these 
polymer can be listed. 

[0026] 

Furthermore, in range which does not obstruct effect of the 
this invention according to need, it is possible to 
above-mentioned polypropylene resin ,to combine detergent 
or other known additive which designates antistatic agents 
antifog agents antiblocking agents antioxidants 
photostabilizer^ crystal nucleation agents lubricants 
lubricity grant and antiblocking property grant as objective. 

[0027] 

Regarding to this invention, if before it has possessed heat 
shrinkage ratio which wasinscribed, other characteristic is not 
something which especially isrestricted, it is revealed with 
typess manufacturing condition etc of starting material resin 
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[0028] 

ti>9)iCcfc*e-^'h*>:^a>iHSfii(JUT. opp 
7>r;^Aa)!l4^<btt^9)A^ I60~i80 deg c T*fe 

*tCDA<Sf*L<. 165-.180 deg C r*fc^tCDA< 
[00291 

±tB OPP :7^;UA(D»^.A< 160 deg C <J:y<gl^ 

180 deg C ^^)Ml^t(0\tsOP?y^)lA 
[0030] 

^fz.±ti OPP y^ji^Ait.'^mm^.^^iziS 

»*L<. 10%JJilTT*fcSCi:A<cty»*LOo 
[0031] 

*:*B^(rt>l^r. OPP y^ji^M.commt.^^iz 

[0032] 

±IS OPP :7^;uAii . *)i:7^;i/AT't* 



[0033] 



which forms film according to objective, selecting those 
where secondary processing behavior etcof mechanical 
property H moisture-proofing property^ multilayer film is 
superior appropriately, you should have used OPP film which 
is used. 

[0028] 

When heat resistance and moisture-proofing property of for 
example film are considered, measured value (Below, even 
melting point of OPP film you say)of peak top, those which 
are 1 60 - 1 80 deg C is desirable with the differential scan 
thermal measurement (Below, you call DSC ) of OPP film, 
those which are 165- 180 deg C are more desirable. 

[0029] 

When melting point of above-mentioned OPP film is lower 
than 160 deg C,because heat shrinkage ratio becomes large, in 
order to achieve theaforementioned heat shrinkage ratio, there 
is a tendency where moisture-proofing property decreases. 

As for those which on one hand, are higher than 180 deg C, 
there is a tendency where production of OPP film becomes 
difficult. 

[0030] 

In addition, above-mentioned OPP film when it is used for 
ideal youconsider , as packaging application^ especially gas 
barrier film is transparent, it isdesirable . 

Concretely, haze value is 1 5% or less, it is desirable , it is 
10%or less, it is more desirable . 

[0031] 

Regarding to this invention, thickness of OPP film is not 
restrictedespecially. It is selected appropriately in range of 
preferably 5*- 100 ;mu m. 

[0032] 

In addition, above-mentioned OPP film with monolayer film 
and is good with multilayer film. 

You can list layer and propylene and the;al other than 
propylene the multilayer film etc of layer where which -olefin 
designates random copolymer as the main component 
designate monolayer film^ propylene homopolymer which 
designates for example propylene homopolymer as main 
component as main component. 

[0033] 

In case of above-mentioned multilayer film, when heat 
shrinkage ratio etc isconsidered, thickness of layer which 
designates propylene homopolymer as the main component, is 
70% or more of all layers thickness, it is desirable , it is80% 
or more, it is more desirable . 
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[0034] 

opp y^)\^ut.mtiUztwo\diy:ym^^ 

ft J* . 7^>^-|5]B$-|iS<*;4iriCj:^ -lis 
[0035] 

CDii^. MD yjl^lZ 3^-5.5 fSs TD y5\^\Z 7-1 1 

5i#fg$A^ MD :^fS]-c 3 TD :^[a]-c 7 fSct 
y/h$l^i::7-f;uAa)SlftS5SS(?l3fi3S1i¥lf) 

A<«T"r'5fcto(C»*L<<*:<.MD :;^IbJT* 5.5 
[0036] 

(±. MD TD Ijl^ti^lZ 4^S i&v&^zt 

i^mMmmt<:K^<t6i^tzif>iz»^L<tjii\ 

[0037] 

□ tfb>.^ISiflia)fi2fp)^ibi£6*i«i$iJ-r^Sg 

[0038] 

it. 130--160 deg C A<»*L<. 140-155 deg C 

±tB MD S#B#0*a<*v-ha)iDgft;gSA< 
130 deg c cfcyfiL^ii^li. gftilXjiii*A<:*:t<<*: 
4fctf)lC»*L<^i:<. 160 deg C cfeySil^^^ 



[0034] 

As for OPP film which possesses aforementioned heat 
shrinkage ratio being usedfor this invention, as shown below 
before making use of polypropylene resin which 
youinscribed, it can produce ideally in biaxial stretching 
method with such as tenter sequential biaxial stretching 
methods tenter simultaneous biaxial stretching method the 
drawing process condition, by selecting condition of thermal 
relaxation or other post-treatment appropriately. 

[0035] 

In case of tenter sequential biaxial stretching method, in MD 
direction in 3 - 5.5 times. TD directionsyou draw for 
example draw ratio, in 7 - 1 1 times, it is ideal . 

When draw ratio, with MD direction is smaller than 7 times 
with 3 times. TD directions, when it is not desirable because 
mechanical strength (tensile modulus etc) of the film 
decreases, with MD direction is larger than 1 1 times with 5.5 
times. TD directions it is not desirable because heat 
shrinkage ratio becomes large. 

[0036] 

In addition, draw ratio in case of tenter simultaneous biaxial 
drawing, both MD direction and TD direction is 4 - 8 times, it 
is desirable . 

When draw ratio is smaller than 4 -fold, when it is not 

desirablebecause mechanical strength of film decreases, is 
larger than 8 times it isnot desirable because heat shrinkage 
ratio becomes large. 

[0037] 

As above-mentioned drawing process condition, adopts 
temperature condition which controlsorientation of 
above-mentioned crystalline polypropylene resin relatively 
beingimportant, generally, setting drawing temperature to 
relatively high temperature, it is done. 

[0038] 

for example drawing temperature differs more or less in 
characteristic of film manufacturing machine device, butin 
case of for example tenter sequential biaxial stretching 
method, MD drawing is done by roll drawing usually, as for 
heating temperature of undrawn sheet at time of roll drawing, 
130- 160 deg C aredesirable, 140 - 155 deg C are more 
desirable. 

When heating temperature of undrawn sheet at time of 
above-mentioned MD drawing is lower than 130 deg C, it is 
not desirable because heat shrinkage ratio becomeslarge, 
when it is higher than 1 60 deg C, MD sheet is not desirable 
inorder roll sticking to do. 
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[0039] 

Wit. a^x>^-l^T*^7^9tl. 

B#(7)ADlftSSIi. 145'-165 deg C A<»$L<. 
150--160 deg C A<cky»*U^o 

±fB TD mW^(Ol\umSL&t< 145 deg C cty i6 
?S:<. 165 deg CcfeUiiiL^ii^lJ^'-r^UACDe^b 

[0040] 

*Pf^;SSl±. 145'-165 deg C A<»*L<. 
150^160 degC A<J:y»*U^ 

±fBS<*B#OilDflft;gJSA< 145 deg C J:y iSl^^ 

<. 165 deg c<tyiiiiMi^i±:7^;uA0a^b*< 

[0041] 

±t5S#*aX^. ^^m9&mtLX. 160^180 

deg c (7)llffla;aJtWT*a8?-iia+8?lig. 

MD ^fS]. TD ^IPJtt KS^/ofUtSSfifilS^jte-r 
[0042] 

fSia)«ia(**#iwj2^stL«:i^ii#tfcy. -e-o 

[0043] 

*lfeB^cDliji:7>r;^Alcfcl^r. fjiB opp 
<Dt<DA<!f#lc««]|S^j:<fl!ffl-e^*o 

+vK^V^;ix->!f^U}£lwJ:ya$[5^LTf#bH^ 



[0039] 

In addition, TD drawing in tenter sequential biaxial stretching 
method is usually done inside tenter,as for heating 
temperature at time of tenter drawing, 145- 165 deg C 
aredesirable, 150- 160 deg C are more desirable. 

When heating temperature at time of above-mentioned TD 
drawing is lower than 145 deg C, it is not desirable because 
heat shrinkage ratio becomes large, whenit is higher than 165 
deg C, it is not desirable because whitening of film happens. 

[0040] 

On one hand, in case of tenter simultaneous biaxial drawing, 
as for heating temperature at time of the drawing, 145-165 
deg C are desirable, 150- 160 deg C are moredesirable. 

When heating temperature at time of above-mentioned 
drawing is lower than 145 deg C, it is not desirable because 
heat shrinkage ratio becomes large, whenit is higher than 165 
deg C, it is not desirable because whitening of film happens. 

[0041] 

After description above drawing process, as thermal 
relaxation, also several seconds~several tens of seconds 
extents MD directionand TD direction administer 1 - 8% 
extent thermal processing inside atmospheric temperature of 
160 -1 80 deg C, , it is desirable in order to decrease heat 
shrinkage ratio of OPP film to predetermined range. 

[0042] 

Aforementioned high crystal linity PP-based resin when you 
use, as film starting material as theabove-mentioned thermal 
relaxation, treatment of MD direction when especially itdoes 
not need, there is, in that case, concerning TD direction 
theabove-mentioned thermal relaxation it does 
aforementioned heat shrinkage ratio can be achievedwith . 

In addition, after TD drawing it is possible to do this kind of 
thermal relaxation,inside line. 

[0043] 

In multilayer film of this invention, polymer gas barrier layer 
which is laminated to theaforementioned OPP film can use 
those of public knowledge without especiallyrestriction. 

for example water soluble polymer layer, water soluble 
polymer and metal alkoxide and/or silicon alkoxide 
condensation polymerization doing with sol-gel 
method ,oxide polymer which is acquired oxide polymer , it 
consists of, according to need^ said water soluble polymer 
andcondensing composite polymer layer etc which becomes it 
can list. 



[0044] 



[0044] 
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[0045] 

±fB«^?K'Jv-)iiLTI*. (l)#)l7;ua^ 

liti-S'>'iC<i:t 1 flroryua^^vKrosP^i-iDTK 
:«-<S«^^!|^Di:7Kj§1±l^^^^<t(D;l^!|«!). (2) 



[0046] 

^ij^'vf -Sir. /-tc«jf^^u7;i/3— ;u*5J;i;-5-a) 

[0047] 

^<b\z. HMtf^ 75 ^yU%]U±<7)7KUt*-;UT 
;UZ1-;U, ±7KKS(D40^;U%lilTA<7-fe^'- 

e-;U7;U=l-yUfta^f*(KiT. EvOH ,^:L^3) 
[0048] 

^tz. ±fg;t<'Jtf-;U7JU=i--'U^«^t*:fcJ: 
i;^a)g|®i*(7)a^gtt» **;?./'v'J7t±-V»AD 
JL\±^mmtht. 100-5,000 3b<»^L<. 
500-3,000 A<J:y»*Lt^. 

[0049] 



2000-8-29 

Among those, above-mentioned composite polymer layer, gas 
barrier property to be superior incomparison with layer which 
consists of water soluble polymer alone, humidity dependence 
of gas barrier property to be small, furthermore, vis-a-vis 
water soluble polymer of chlorine type,because incineration 
characteristic, it is superior in waste disposal property, 
regardingto this invention, you can use for ideal. 

[0045] 

As above-mentioned composite polymer layer, reaction 

products or (3) said partially hydro lyzed condensate > water 
soluble polymer and the said reaction product those which 
consist of partially hydrolyzed condensate of alkoxide of at 
least I kind whichis chosen from (1) metal alkoxide and 
group which consists of silicon alkoxide and of water soluble 
polymer of blende (2) said partially hydrolyzed condensate 
and of any 1 kind of blend of water soluble polymer are 
desirable. 

[0046] 

As for above-mentioned water soluble polymer, when with 
melting or microdispersible polymer , itillustrates to water 
completely concretely with ambient temperature,reducing 
polyketone which consists of polyvinyl alcohol and its 
derivative; carbon monoxide-ethylenic copolymer, the poly 
alcohol; carboxymethyl cellulose which it acquires, 
hydroxyethyl cellulose or other cellulose derivative; oxidized 
starchy etherified starchy dextrin or other starch; polyvinyl 
pyrrolidone^ polyacrylic acid^ poly methacrylic acid^ or 
ester salts and you can list functional group-modified 
polymer etc with such as those copolymer or other vinyl 
copolymer; or carboxyl group ^ silyl group of these various 
polymer. 

[0047] 

In these water soluble polymer, polyvinyl alcohol type 
polymer and its derivative are desirable, furthermore, 40 
mole % or less of polyvinyl alcohoK total hydroxy groups of 
degree of saponification 75 mole % or more ethylene-vinyl 
alcohol copolymer (Below, you call EvOH ) or other 
copolymerized polyvinyl alcohol where polyvinyl alcohoU 
vinyl alcohol unit which acetalization is done is 60 mole % or 
more are more desirable. 

[0048] 

In addition, as for above-mentioned polyvinyl alcohol type 
polymer and degree of polymerization of the its derivative, 
when gas barrier property and fabricability are considered, 
100 - 5,000 isdesirable, 500 - 3,000 is more desirable. 

[0049] 



Page 12 Paterra Instant MT Machine Translation 



JP2000233478A 

[0050] 
[0051] 

/K'JT— wt%/wt%)A^ 10/90'-80/20 

20/80'-70/30 r*fe^;ii:A<cfcy»*u^ 

[0052] 

± . 0.3 // m El±A<»*L<. g^lt. 
[0053] 

[0054] 
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[0050] 

Above-mentioned metal alkoxide and among silicon alkoxide, 
any especially preferred things are tetramethoxy silane^ 
tetraethoxysilane^ tetra methoxy titanium^ tetra ethoxy 
titanium^ tetra butoxy titanium^ tetra isopropoxy titanium^ 
tetra methoxy zirconium^ tetra ethoxy zirconium^ tetra 
butoxy zirconium^ trimethoxy aluminum^ triethoxy 
aluminum^ tri isopropoxy aluminum^ glycidoxy methyl 
trimethoxysilane. 2- glycidoxy ethyl trimethoxysilane. 3- 
glycidoxy propyl trimethoxysilane^ 3- glycidoxy propyl 
tributoxy silane. 



[0051] 

Regarding to this invention, selecting above-mentioned water 
soluble polymer and theabove-mentioned metal alkoxide 
and/or silicon alkoxide appropriately, it can acquire 
composition in orderto form composite polymer layer, by 
mixing. 

In this case, mixture fraction of above-mentioned water 
soluble polymer and theabove-mentioned metal alkoxide 
and/or silicon alkoxide in in composite polymer which is 
formed to multilayer film, inorder proportion (water soluble 
polymer/metal oxide chemical compound polymer and/or 
silicon oxide chemical compound polymer wt%/wt% ) of 
water soluble polymer and metal oxide chemical compound 
polymer and/or silicon oxide chemical compound polymer, to 
become with 10/90 - 80/20, considering the ratio, it decides 
because shows satisfactory gas barrier property it isdesirable. 

Above-mentioned ratio in said composite polymer is, when 

gas barrier property and humidity dependence etc are 
considered, especially, 20/80 - 70/30, it is more desirable. 

[0052] 

In multilayer film of this invention, thickness of polymer gas 
barrier layer especially is notrestricted. When gas barrier 
property of multilayer film is considered, 0. 1 ;mu m or 
greaters especially0.3;mu m or greater are desirable, in 
addition, when secondary processing behavior etc of effectof 
economy^ multilayer film is considered, 10;mu m or less are 
desirable, especially6;mu m or less are desirable. 

[0053] 

Regarding to method which produces multilayer film of this 
invention, the formation method of polymer gas barrier layer 
is not something which especially is restricted,formation 
method of public knowledge it is adopted without restriction. 

[0054] 
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[0055] 

±tB=i-hj]£a)iiajSI*. KJiS^b^T-lc. OPP 
i;/*fci*'!7-'f«T;u=j+vKt^jSj«iciS)-ir 

fig. ^?P>lcli. ^MT/Un^vKfecfel^/Sfrli^ 
[0056] 

±tBiin7K^i-<8S)|<l:U-CI*. •4!^ttG)ta)A<^lcM 
[0057] 

b-n-h. if •vT.a-h, ■5^-r=3-h. :<9<Jy<f 
-h.*— f->3— hl::J:y OPP :7-f;i/Aasiz 

[0058] 

!«i:LTIi. 7K*fcli*/'l5IR7;u=i-;U;I^jt 



2000-8-29 

As formation of for example aforementioned composite 
polymer layer, in one surface of the at least one of OPP film 
which possesses aforementioned specific heat shrinkage 
ratiOjCoating doing coating liquid which consists of 
composition which includes water soluble polymer and metal 
alkoxide and/or silicon alkoxide, method which condensation 
polymerization after doing the metal alkoxide and/or silicon 
alkoxide, it dries hardens this is adopted generally by soUgel 
method . 

[0055] 

As for composition of above-mentioned coating liquid, to 
drying hardening,condensation polymer of above-mentioned 
metal alkoxide and/or silicon alkoxide if they are formable 
ones,especially is not restricted in OPP film surface. 

for example water soluble polymer and metal alkoxide and/or 
silicon alkoxide composition which consists of liquid which 
in solvent in uniform it mehs or disperses, or and 
composition^ whichcombines according to need hydrolysis 
medicine to this furthermore, metal alkoxide and/or silicon 
alkoxide, hydrolysis medicine according to need is added, 
after manufacturing oxide polymer which is a condensation 
polymer beforehand, With water soluble polymer you can list 
composition etc which in solvent in the uniform it melts or 
disperses, or. 

[0056] 

As above-mentioned hydrolysis medicine, those of public 
knowledge it is usedwithout especially restriction. 

Concretely, you can list hydrochloric acid or other inorganic 
acid, acetic acid or other organic acid^ or sodium 
hydroxide^ ammonia^ organic amine compound or other 
aqueous alkali solution, but as hydrolysis medicine function is 
shown is possible even in glass. 

[0057] 

As coating method of above-mentioned coating liquid, thin 
film coating possibility with the high speed, solution or 
solvent dispersed coating method it is desirable at timeof 
executing this invention, is adopted ideally. 

When these coating method are illustrated concretely, method 
which coating is done is ideal in OPP film surface coating 
liquid, with gravure coating, reverse coating, spray 
coating, kiss coating, Dicoat, metal ring bar coating, 
chamber doctor combined use gravure coating, curtain 
coating . 

[0058] 

Water or water/lower alcohol mixed solvent is ideal as solvent 
which it melts ordisperses above-mentioned water soluble 
polymer, or. 
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[0059] 

99/K20/80 (D3EBA^b®l:S#?3?tl*o 
[0060] 

*fc.±tE=i-h;^+lcli.OPP 7-<;uA-^(7)=3 

x5^;nrpv;u:?. n-:?^;u-bP v;u3^lf 

x-^;uS;»Slx^;uS|(DxxT^;u^;y5^;u 
xf^;i.>rh>^(Dyh>S;7Ktt>rv*>T^^-h. 
,-K»jx^U>-f x;K^v1SBiSf (D7K147> 

[0061] 

opp ':p^)iix±{z^-m(D^m'^^mt^y5 
}\^m)^myk. ^^^mwmi. '^'<^nmm 



[0062] 
[0063] 

*i7./<U7l4(D^ia-\f>I^Ji5a*^^ffliS-r^ 
Lt^o 

±iei^Jiigg<!:Lri*. 110 deg C Kl±cfc 

y^^*L<.^*(c 120 deg c Ju±*<$bi::»*L 



When among those, adhesiveness and productivity are 
considered, water/lower alcohol mixed solvent isused, it is 
more desirable . 

[0059] 

As said lower alcohol, carbon number alcohoU 1-3 
concretely, methanoU ethanoK n- propyl alcohoK or 
isopropyl alcohol is desirable. 

mixing ratio of water/alcohol with weight ratio is selected 
appropriately fromrange 99/1 - 20/80. 

[0060] 

In addition, in order to raise coating suitability to OPP filni, in 
rangewhere stability of coating liquid is not obstructed, it is 
possible to addother water soluble organic compound in 
above-mentioned coating liquid. 

Other than above-mentioned lower alcohol which concretely, 
is used as the solvent, you can list ethyleneglycoU propylene 
glycol or other glycols; methyl cellosolve^ ethyl cellosolve^ 
n- butyl cellosolve or other glycol derivative; glycerine^ 
waxes or other polyhydric alcohol; dioxane^ trioxane or 
other ethers; ethylacetate or other esters; methylethyl ketone 
or other ketones; aqueous isocyanate^ polyethylene imine* 
epoxy resin or other aqueous anchor coating agent. 



[0061] 

Without especially restriction in manufacturing method of 
multilayer film of this invention,as method which dries 
coating of coating liquid on OPP film, you canuse drying 
method of public knowledge. 

Concretely, you can list hot roll contact methods hot 
medium (air^ oil etc) contact methods infrared heating 
methods microwave heating method or other one, two or 
more kinds. 

[0062] 

When among these, film external appearance or other 
finishing and drying efficiency etc are considered, the hot air 
contact method and infirared heating method are desirable. 

[0063] 

Especially, when revelation and drying efficiency etc of gas 
barrier property areconsidered at time of drying 
aforementioned composite polymer layer,adopts temperature 
of 100 deg C or greater in temperature range under melting 
point of the base film, is desirable. 

In addition, it is more desirable than 1 10 deg C or greater as 
theabove-mentioned drying temperature, especially 120 deg C 
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*fc.S«:?-f;UA(7)iJl^.J:y 10 deg CiSt^iS 
JSiUTA<ci:y»*L<.i^lC15 deg C«l^;SJS 

[0064] 

Sg-r^<!:.5?>-10^^Tfc^C<i:A<»*L<. 10» 
[0065] 

[0066] 

}£lcJ:oT$iJRS?'d:<IISt55?*iSo 
[0067] 

:*:*B^lcfca^T.;i;5i^^:f^XM•U7Jii: OPP y 
iti>tzi5blz. ±m OPP 7>i';uA<i:LTfI>i?cDa 

So 

[0068] 

W^Ll^aS^aa OPP :7>r;UAi:LT. 
-SffiJCD OPP 37-<;UA(Da®*^M*fcJ:I//*fc 

i> OPP :7.r;uA. (b)mi^=f-ii7./<^)Tmfi^mm 

t^tii>mo) OPP 7>f;uA(7)asA<s^fccti;/ 

l^S-r-S OPP ^>r>/uA. is<^i/ic)m'A^ii7. 

/<^j7mtmm^^^m(D opp ^^^^uacdss 



or greater furthermore aredesirable. 

In addition, temperature or lower which 10 deg C is lower 
than melting point of the base film is more desirable, 
especially 1 5 deg C low temperature or lower furthermoreis 
desirable. 

[0064] 

Above-mentioned drying time, when barrier property and 
drying efficiency etc areconsidered, is 5 second-- 10 min, it is 
desirable , they are 10 second'-S min, itis more desirable . 

[0065] 

In addition, on front and back of above-mentioned drying, 
when the component which is possible to administer 
according to need^ ultraviolet lights X-ray ^ electron beam 
or other high energy radiation lighting, with high energy 
radiation lighting it polymerizes is combined putting, it 
administers said high energy radiation lighting, it is ideal . 

[0066] 

When above, polymer gas barrier layer is composite polymer 
layer, being attached, you explained formation method, but 
also formation method of water soluble polymer layer, is 
executed with the known method without restriction. 

Generally, coating liquid which melts aforementioned water 
soluble polymer in theaforementioned solvent is 
manufactured, this method which coating is done is general 
according to aforementioned coating method. 

[0067] 

Regarding to this invention, from adhesiveness of polymer 
gas barrier layer and OPP film improving, from gas barrier 
property s durability of multilayer film which is acquired in 
order toimprove, it uses those which are administered various 
surface treatment as theabove-mentioned OPP film, it is 
ideal . 

[0068] 

As desirable surface treatment OPP film, when it illustrates 
concretely, after the surface of OPP film side where OPP 
film, (b ) polymer gas barrier layer where surface of OPP 
film side where (a ) polymer gas barrier layer is laminated is 
attached on corona treatment and/or flame plasma treatment 
under atmosphere of nitrogen and/or carbon dioxide is 
laminated is attached on the corona treatment and/or flame 
plasma treatment under atmosphere of nitrogen and/or carbon 
dioxide, surface of OPP film side where OPP film, and (c ) 
polymer gas barrier layer whichpossess anchor coating which 
was formed on surface are laminated on that acid-modified 
polyolefine. Layer which consists of polyolefin of at least 1 
kind which is chosenfrom containing ethylene polyolefm and 
group which consists of thecontaining butene-1 polyolefin 
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OPP films where surface of possessing and the said layer is 
attached on corona treatment and/or flame plasma treatment 
under atmosphere of nitrogen and/or carbon dioxide can 
belisted. 



[0069] 

±ie(a)(D OPP :7>r;^Alzfcl^T. OPP y^jiL. 

[0070] 
[0071] 

IE X m^JiM^^ X :7>r;uA^t7iiit)(W- 

min/m')(rcfcoT^ai^tl^=lP:^fi^m^^iSS 

jtli. 5~100W-min/m^ A<»*L<. 10'-70W- 
min/m'A<cfcy»*Ll^o 

[0072] 

■r*t*^*».opp y^ji^MKumiz^-r^mm^js. 

A< 5W-min/m'<i:y<5L>li^(±.ftS1iA<iST 
f -&fci?)lC»$L<?tf<. lOOW-min/m^ ctUSl^ 

ii^ii OPP -p^)i^j^m±<Dyoy^yft<%± 

[0073] 

±Ie=IP:^ttm^^iS^(D opp T^Y^uAi&as 

(D ;1I tl fi i!f li . 40~55mN/m A< » * L < . 
45~50mN/m A<cfcy»^Ll^o 

40mN/m J:y /jN^t^li^tt. ft^li 
A<fiT-r'5^c*)(Cff*L<?'j:<.55mN/m cfcUii 
l^a^li OPP 3^-<;UA|Hl±(7):^P*>+>^A<^ 

*fc:7-<;uAa)i|i*ffi]ic«LTfiiait(D 

mtii^BmM.=yt<^±t^tzib\zttf^L<tjilK 



[0074] 

--fs. ±fB(a)cD OPP :7^;^Alc^>l^r. 
A':f'yX^9&mtlt. ^m±^7^. LPG. 3^n/<> 



[0069] 

In OPP film of above-mentioned (a ), as for corona treatment 
which isadministered to OPP film, atmosphere when treating 
is under nitrogen and/or carbon dioxide gas atmosphere, being 
necessary , when you consider economy, itis a nitrogen 
atmosphere, it is desirable . 

[0070] 

In addition, oxygen concentration under nitrogen and/or 
carbon dioxide gas atmosphere, when adhesiveness of the 
OPP film and polymer gas barrier layer is considered, is 5 
volume % or less, it is desirable, they are 3 volume % or less, 
it is more desirable . 

[0071] 

As for corona treatment density which is calculated with 
voltage X current/ (electrode width X film running speed ) 
(W* min/m^ ), 5 - 100 W* min/m^ are desirable, 10 - 70 W* 
min/m^ are more desirable. 

[0072] 

When treatment density for namely, OPP film surface is lower 
than 5 W* min/m^, when isnot desirable because adhesiveness 
decreases, is higher than 100 W* min/m^ blocking of OPP 
film occurs, is not desirable because treatment unevenness 
where degree of treatment differs in addition vis-a-vis 
transverse direction of film occurs. 

[0073] 

As for wetting index of OPP film treated surface after 
description above corona treatment, 40 -55 mN/m are 
desirable, 45 - 50 mN/m are more desirable. 

When wetting index is smaller than 40 mN/m, when is not 
desirable because adhesiveness decreases, is higher than 55 
mN/m blocking of OPP film occurs, is not desirable because 
treatment unevenness where degree of treatmentdiffers in 
addition vis-a-vis transverse direction of film occurs. 

said treatment unevenness is not desirable because it becomes 
coating unevenness at time of coating and factor of adhesion 
strength unevenness. 

[0074] 

On one hand, flame plasma treatment when burning natural 
gas^ LPG^ propane gas^ butane gas or other flammable 
gas with burner etc, the ionization inside flame which it 
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[0076] 



LtzZfvX-^t. OPP 7-f;UA<oaSlllK##lt 
[0075] 

OPP :7-<;UA(cJ:oT^'>m^fi>A<. »*L<I* 
l-lSkcal/m^ a)®H*^b®ESS?$*V. 
2~10kcal/in^ A<J:y»*LL^. 

[0076] 

f JJC^h^, «QS5iSA< Ikcal/m' J:y<StMi^ 
f-tf)lc5fSL<'Ei:<. 15kcal/m^ J;l'J;gL^ii^li. 

OPP :7-<;uA*<. ^i|RiSSt?i3j;i)v9a)f§^ 



[0077] 

— :R$(m)^ycD/<— :^-al^l (kcal/m • min) IZ 

)Ig(m/min). :7-r;UAi|ii(m)> ^7-r;UA(7)«lS 
I c ■61 ffl L / ^ - :f - * $ ( 3^ -f ; U A i: 1^ i: ft 
$)(in)*^b, TIBie(l)ICJ:y^itS$*X-S, 

[0078] 

[<k 1] [Chemical Formula 1] 

(kcal/m2) 7Mig(m) X7<Ui ffigWmin) 



occurs is treatment which blows plasma which is done, to 
surface of OPP film in OPP film of theabove-mentioned (a ). 

[0075] 

In this kind of flame plasma treatment, in flame plasma 
treatment strength differs more or less in OPP film which is 

treated, but it is appropriately selected fromrange of 
preferably I'-IS kcal/m^, 2-10 kcal/m^ are more desirable. 



When namely, treatment strength is lower than 1 kcal/m^, it is 
not desirable because the adhesiveness of polymer gas barrier 
layer decreases, when it is higher than 15 kcalW, the OPP 
film, end where you can think cause occurrence and the poor 
cooling of wrinkle with such as thermal contraction 
phenomena (Below, you call ear standing phenomena ) which 
becomes thickdepending upon thermal contraction to occur is 
not desirable because it becomeseasy. 

[0077] 

Above-mentioned treatment strength is calculated energy^ 
film running speed of flame whichis displayed unit time 
(min ), by burner output (kcal/m* min ) per unit burner length 
(m ) (m/min ), the film width (m ), from burner length (Same 
length as film width ) (m ) which is used for treatment of the 
said film, by below-mentioned Formula (1), 

[0078] 



(1) 



<DP^^a)^m^^^9i^mmv^i> OPP 

nm-t^t. l~5mm A<»^L<. l~3mm 
[0079] 

^<D^sO)7%WO—Jl(D:^f^{t. W.)^-60 deg C 
(7)loHA^bJil:S#?^tl. 30-^45 deg C 

[0080] 



In above-mentioned flame plasma treatment, as for distance 
of OPP film surface which is a matter being treated from end 
of inside flame of frame, when stability etc oftreatment level 
is considered, 1 - 5 mm are desirable, 1 - 3 mm are more 
desirable. 

[0079] 

In addition, as for flame plasma treatment, with state which 
cooling roll contacted one surface of film, in opposite surface 
of said film, film being running state, method which blows 
flame plasma is general. 

At that case temperature of cooling roll is appropriately 
selected fromrange of room temperature--60 deg C, 30 - 45 
deg C are desirable. 

[0080] 
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±tE:7L/— A:^^x-7ffligLfc opp p-c^uAia 

SBICfclt-S^+lJiStl*. 35~65mN/ni 

L<. 40~60niN/m3b<J:y»*L<. 45~60mN/mA< 

[0081] 

±UmiXi^^t< 35inN/m <fcy/|^*LMi^li. iH 
»*U'S<. 65mN/m J;y*tL^ii#li. 

[0082] 

7U-A:^^XT5aa$^fc opp y^juAo^sk 

SBa>aSI§$(Ra)l*. S«t4^ffi)Sgt- •!)<!:> 
0.5~100nm A<»*L<. l~80nm A<J:y»$L<. 
2~50nm ]b<$t)lcjf ^ LL^ 

[0083] 

± 15 3 o a ffli S <!: :7 U - A :^ 7 X 7 S 
li, -^-tt^tt^ite-^ OPP y^ji'J^m^iML 

I1SI?I4, ■7U-A:^7X-7«ia$g^lcJ6-rc 
[0084] 

*^r. :*:*8^-efflL^b+i'S) OPP :7-f;UAfl)aB 
[0085] 

fl!la5(b)(7) opp:7'r'-;i'A(i. ±ti(Dz)ai-lit.m9!k 

tz OPP 7^';uAa)^aasi::7>*— 3— hl^' 
WlLf: OPP :7-f;uAT-fcy, ■5-ro±(c]K^$ 

[0086] 

±f57'>*-=i-hia)»^^lc0Effl$tt-5)T> 
*-=j-h^Ji:LTIi. l^ai<7)ta>A<?#lC$lJ|5g^F 
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As for wetting index in OPP film treated surface which 
above-mentioned flame plasma treatment is done,35 - 65 
mN/m are desirable, 40 - 60 mN/m are more desirable, 45 - 60 
mN/m furthermore are desirable. 

[0081] 

When above-mentioned wetting index is smaller than 35 
mN/m, it is notdesirable because adhesiveness of polymer gas 
barrier layer decreases, when it is largerthan 65 mN/m, 
wrinkle occurs with thermal contraction of film becauseand, it 
is not desirable because blocking of base film occurs. 

[0082] 

As for surface roughness (Ra ) of treated surface of OPP film 
which flame plasma treatment is done,when adhesiveness is 
considered, 0.5 - 100 nm are desirable, 1 - 80 nm are more 
desirable, 2 - 50 nm furthermore are desirable. 

[0083] 

Above-mentioned corona treatment and flame plasma 
treatment may treat OPP film surface with therespective alone 
and, jointly using, it is possible to treat, but the order of 
treatment administers flame plasma treatment lastly, it is 
desirable. 

[0084] 

In addition, surface treatment of OPP film which is used with 
this invention, inrange which does not impair effect of this 
invention, may jointlyuse other surface treatment other than 
above-mentioned treating. 

Concretely, you can list plasma treatments electron beam 
illumination^ ultraviolet light illumination etc with excited 
inert gas . 

[0085] 

As for OPP film of aforementioned (b ), with OPP film 
whichlaminates anchor coating in treated surface of OPP film 
which is administeredabove-mentioned corona treatment 
and/or flame plasma treatment, adhesion strength of polymer 
gas barrier layer which is formed onthat improved more, 
stability multilayer film can be acquired. 

[0086] 

Those of public knowledge especially cannot be restricted as 
anchor coating agent whichis used for formation of 
above-mentioned anchor coating, can use. 

You can list for example isocyanate type^ polyurethane 
type^ polyesters polyethylene imine type> polybutadiene 
typCs polyolefin type^ alkyl titanate or other anchor coating 
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v7:rs-h3^. /-K'JOU^'^m. /-KUXX^^U^ 

1 m^tzit 2 mKi±t^ViyT=i^-ht0 

[0087] 
[0088] 

li. ^^isiMr* o.oi~5g/m^ 0®fflA^bffla:g 

0.1-2g/ni'*<cfcy»*Ll>e 

[0089] 

BiilB(c)(7) opp :7-<;uAfi . opp ^-<;uacdS® 
izm^^^'Jtiyyr^m^BfSLLtz'ik. "torn 

Zf'yX'^mmLfz OPP AT^fey . •?'0±IC 

X^i>o 

[0090] 

0.01-15 mm%. Mn^L<\t oA-\o as%^ 

)j|i:CD?I^iK3T*&ort<kl>o 
[0091] 

^ltmmmmTt^tzli>lzif^L<tj:lK 



agent. 

When among these, effect of this invention is considered, 
anchor coating agent of the isocyanate type* polyurethane 
type^ polyester is desirable, blend and reaction products of 
one, two or more kinds and isocyanate of blend and reaction 
products polyester* polyol and polyether of one, two or 
more kinds of isocyanate compound* polyurethane and 
urethane prepolymer or they are these solution or a dispersion, 
is more desirable. 



[0087] 

Especially it is not restricted as laminate method which 
laminates anchor coating in said treated surface of biaxially 
drawn polypropylene film which above-mentioned flame 
plasma treatment is done. Regarding industrial practice, 
method which laminates coating liquid of 
theabove-mentioned anchor coating agent with gravure 
coating* reverse coating* spray coating* kiss coating* 
Dicoats metal ring bar coating* chamber doctor combined 
use gravure coating or other coating method is desirable. 

[0088] 

In addition, with preferably* dried weight it is appropriately 
selected from range ofO.Ol - 5 g/m^ as quantity of anchor 
coating, 0. 1 - 2 g/m^ are moredesirable. 

[0089] 

As for OPP film of aforementioned (c ), after forming 
acid-modified polyolefin layer in surface of OPP film, with 
OPP film which surface theaforementioned corona treatment 
and/or flame plasma treatment is done, adhesion strength of 
polymer gas barrier layer which is formedon that improved 
more, stability multilayer film can be acquired. 



[0090] 

When adhesiveness etc is considered as resin which forms 
theabove-mentioned acid-modified polyolefin layer, with total 
weight, monomer unit which derives in unsaturated organic 
acid anhydrous ones 0.01 - 15 weight%. more preferably 
0.1-10 weight% those which are included isideal. 

In addition, acid-modified polyolefine resin even with alone , 
is goodeven with blend of acid-modified polyolefine resin and 
polyolefin resin, 

[0091] 

When monomer unit which derives in above-mentioned 
unsaturated organic acid anhydrous onesis less than 0.01 
weight%, it is not desirable because adhesiveness decreases, 
when it is more than 10 weight%, it is not desirable because 
transparency decreases 
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[0092] 

[0093] 
[0094] 

±tiMUit7\('):tiyZ?^:ymm(D MFR (4. 

14^^ffl)?6-f^<t.0.1-150g/I0min (D^fflA^b 
5-lOOg/lOmin A<»*Lt^o 

[0095] 

li. T^'j^uK. ^^<7'j;uM. Tb-r^K. 

[0096] 

*«^Bt?ffll^bnSS^t47K'J:l-U7-<>l(C 

>.7K'jx5^b>.x^u>-a-^b:7^>#tfi^ 



transparency decreases. 
[0092] 

As above-mentioned acid-modified polyolefine resin, 
unsaturated organic acid anhydrous onesor unsaturated 
organic acid anhydrous ones and its derivative which are 
shown on descriptionbelow, copolymerization or polyolefin 
which grafted is done beingideal, concretely, modified it was 
done with unsaturated organic acid anhydrous ones or 
unsaturated organic acid anhydrous ones and its derivative, 
acid-modified polypropylene, acid-modified polyethylene, 
acid-modified ethylene -propylene copolymer^ 
acid-modified ethylene-vinyl acetate copolymer^ 
acid-modified you can list theethylene -butene copolymer^ 
acid-modified propylene-butene copolymer etc. 

[0093] 

Even among those, when transparency^ heat resistance etc is 
considered, modified it wasdone with unsaturated organic 
acid anhydrous ones or unsaturated organic acid anhydrous 
ones and its derivative,acid-modified polypropylene is 
desirable. 

[0094] 

MFR of above-mentioned acid-modified polyolefine resin is 
notrestricted especially. When movement and fabricability etc 
of polar group to surface areconsidered, it is appropriately 
selected fi-om range of 0.1 - 150 g/ 10 min, 5 - 100 g/ 10 min 
are desirable. 

[0095] 

Making above-mentioned unsaturated organic acid anhydrous 
ones, concretely, you can list acrylic acid^ methacrylic acid^ 
maleic acid« fumaric acid« itaconic acid^ citraconic acid 
or other acid anhydride. 

In addition, it is possible also fi-om above-mentioned acid 
anhydride and dioK amino alcohoK diamine etc to jointly 
use acid anhydride derivative which is acquired. 

Above-mentioned diok amino alcohoK diamine etc 
especially is not restricted. You can list ethyleneglycoK 
propylene glycol or other dioU aminoethanoK amino 
butanol or other amino alcohoK ethylenediamine* 
diaminobutane or other diamine etc. 



[0096] 

polypropylene^ polyethylene ^ ethylene-;al -olefin 
copolymer or other polyolefin especially cannot be restricted 
is mixed as the polyolefin resin which in acid-modified 
polyolefin layer which is used with this invention, 
theabove-mentioned acid-modified polyolefine resin, can use, 
but when amongthese, transparency* heat resistance etc is 
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[0097] 

±lB7K'J:i-U:?H'><^lil(7) MFR 14. }f diipxtt 
§I^S))36-r'5i:.0.1-20g/10min (DSHA^b® 
l:a»?*4x. I'-lOg/min U^o 

[0098] 

!f#(c$iJ|S^n^i:t^A^ ft^il. iPXtt. 
^1. 5~30%A<»*LL^o 

[0099] 

*fc.|tilE(c)0 opp :7.r;uA(ciDi>T.±IBK 

40'-55mN/m. »*L<I* 45'-50mN/m ttji^^^ 
[0100] 

OPP y^)\^lK^mi\mil5}ilZ^'oXWi1^^ 
[0101] 

/<'JTli(DS®(cflEEc7)f^plM14iSBg^^;u 

[0102] 

±fBLfcffiM:7>r;^A^cfcL^T. ^^izmm^ti 

m^mmtLxit. fjii^iS/tcuxf^u^. tKu^ 

^b>-2,6-:f:7^u-h^(D/-Kgxxi^;u^<S 
fll.:f>rp> 6.:^>ro:/ 12 ^(D;H'JTSK^1S 

m. 7Ku^^bex;u. x^b>KKex;u^fi 



considered, monomer unit which derives in polypropylene 
homopolymer. ethylene 0. 1 - 15 mole % monomer unit 
whichderives in ethylene-propylene random copolymer, 
ethylene and 1 -butene where it includes 1-15 mole % the 
ethylene-propylene -1- butene random copolymer which is 
included is desirable. 

[0097] 

MFR of above-mentioned polyolefin resin, when extrusion 
behavior etc isconsidered, is appropriately selected from 
range of 0.1 - 20 g/10 min, 1-10 g/min are desirable. 

[0098] 

thickness configuration ratio of above-mentioned 
acid-modified polyolefin layer is not restricted especially. 
When adhesiveness^ fabricability^ cost etc is considered, it 
is appropriately selected from 1- 50% range, 5 - 30% is 
desirable. 

[0099] 

In addition, corona treatment and/or flame treatment which is 
executed in OPP film of theaforementioned (c ), vis-a-vis 
above-mentioned acid-modified polyolefin layer, under the 
condition which is detailed with multilayer film of 
aforementioned (a ), inorder wetting index of treated surface 
in after corona treatment, to become 40-55 mN/m« 
preferably 45^^50 mN/m, it does, it is desirable . 

[0100] 

multilayer film of this invention which is superior more in gas 
barrier property, durability polymer gas barrier layer is 
formed with can be acquired with aforementioned method like 
above making use of OPP film which possesses treated 
surface which isadministered treatment. 

[0101] 

It can designate multilayer film of this invention, as 
multilayer film which possesses various function furthermore, 
by furthermore laminating thermoplastic resin filmof option 
in surface of polymer gas barrier layer, in addition to effect of 
this invention. 

[0102] 

for example polyethylene . polypropylene or other olefinic 
resin, polyethylene terephthalate. polybutylene 
terephthalate. polyethylene-2,6-naphthalate or other 
polyester resin, nylon 6> nylon 12 or other polyamide 
resin, polyvinyl chloride, ethylene vinyl acetate copolymer 
or saponification product, polystyrene, polycarbonate, 
polysulfone. polyphenylene oxide, polyphenylene sulfide, 
aromatic polyamide. polyimide. polyamideimide. 
polyacrylonitrile. polyvinyl alcohol etc, and you can list 
these copolymer as thermoplastic resin which is a starting 
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asswstit iogQ*< 11 aiTttdi^^oizmm 

:7-f;uAcDSB@^Sfit^illS-r-Szi:A<»Ji 

[0104] 
[0105] 



x5^U>>f« ja-;ufliJ!*Kx7.-f VU. tK'J ^^'J -b 

;UT5>, 7;U^JL/vX^y-;U75>flifl^^x 
$y-;i/75><!:fli)iSKJ:y'Jf^T;U+;Ui?x^i 



^1--S)<!:y'J-lr'J>flil»B?xxx;u. v;ut*^> 

fliSSKXT-x^U, 7;Udr;UvX^i/-;UT5>, 

7;i/+;u>x^y-;uT5>fli«6Kxxx;i,. 7 
;u+;uvx^/— ;u75Ka) 1 Ii*frli2aja± 
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material resin of thermoplastic resin film which is laminated 
in multilayer film which you inscribed, furthermore. 



[0103] 

In addition, in order with objective which contents occurs in 
the packaging material it deposits due to as for multilayer film 
of this invention, inaddition to above-mentioned gas barrier 
function, prevents hot seal defective or other problem, for 
surface specific resistance logroa of film surface which 
becomes seal surface to become 1 1 or less, surface specific 
resistance of multilayer film is adjusted is ideal. 

[0104] 

As method which adjusts surface specific resistance of 
multilayer film which you inscribed,it can achieve treating 
with antistatic method of public knowledge by. 

On for example multilayer film surface method coating fabric 
of doing antistatic agent. You can list method etc which 
combines antistatic agent in starting material resin of film. 

[0105] 

As above-mentioned antistatic agent, in antistatic agent of 
public knowledge, considering compatibility^ thermal 
stability^ property^ environment compatible* low cost etc 
of resin, selecting one, two or more kinds appropriately, 
itshould have used. 

When above-mentioned antistatic agent is illustrated 
concretely, you can list fatty acid ester antistatic agent* alkyl 
diethanolamincx alkyl diethanolamine fatty acid ester or 
other alkyl amine type antistatic agent* diethanolamine of 
glycerin fatty acid ester* sorbitan fatty acid ester* 
pentaerythritol fatty acid ester^ polyethylene glycol fatty 
acid ester^ polyglycerine fatty acid ester or other polyhydric 
alcohol and alkyl diethanol amide type antistatic agent* 
trialkyl benzyl ammonium salt* tetraalkyl ammonium salt or 
other cationic antistatic agent* alkylbenzene sulfonate and 
alkyl sulfonate^ alkyl sulfonate* alkyl phosphate or other 
anionic antistatic agent* alkyl betaine* alkyl imidazoline or 
other amphoteric antistatic agent etc which consist of aliphatic 
acid. 



When among these, antistatic property* blocking etc is 
considered, antistatic agent of one, two or more kinds of 
glycerin fatty acid ester* sorbitan fatty acid ester* alkyl 
diethanolamine* alkyl diethanolamine fatty acid ester* 
alkyl diethanol amide is desirable. 
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[0106] 
[0107] 

ffiS^fitn; IogQA< 11 JUTTrfc-S OPP y^)l^ 
A. S® @=&fi*A; logQ A< 1 1 lilTT-fc-SHanl^ 

1±^fll7-(';uA/;g5j-T:^*x/<'jTM/opp y-<)\^ 

A,aS@^»fii logQA< 11 JJlTT-fe-l) OPP 

y^)i,Ans^^ii7./<'jTmmmmmis.tK log 

[0108] 

A ^ > h :'-r ;u A -e fc-5 c t *< » iS 

[0109] 

±IBaS@Wftfix logQ*< 11 i>J.TVhi>B^ 
^1Hi}fli:7-(';UA(DJf^li. 5-100// m 
L<. 10-80 /i m t^Mif^Ll'^o 



[0110] 

miS7./<*j7^)y^)i'-um(D-kSh'^'^mzp^)i^ 

«!lSSgffl7-fVl/Ai:LT»Jir-fe-5o 

{zit. m¥a. mm. mm. zajiz^><. i^m. 
/-c^-. mm. t^^&ifi. tiiy-. V 



mn. affi«*4«f e 
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In addition, as for above-mentioned aliphatic acid and carbon 
number of the alkyl group of alkyl amine, when antistatic 
property etc is considered, 6-22 isdesirable, 12 - 20 is more 
desirable. 

[0106] 

embodiment which laminates thermoplastic resin film where 
surface specific resistance !og:oa is 1 1 or less on polymer gas 
barrier layer in multilayer film which adjusted 
above-mentioned surface specific resistance, is desirable. 

[0107] 

As concrete layer configuration, you can list thermoplastic 
resin film etc where the OPP film/polymer gas barrier 
layer/surface specific resistance log:oa where thermoplastic 
resin film /polymer gas barrier layer/OPP film^ surface 
specific resistance logioa where OPP film^ surface specific 
resistance logioa where the polymer gas barrier layer/surface 
specific resistance log:oa is 1 1 or less is 1 1 or less is 1 1 or 
less is 1 1 or less. 

[0108] 

In addition, when it uses especially and sack packaging 
application which preventdeposit with static electricity of 
contents in food packaging in theabove-mentioned layer 
configuration, thermoplastic resin film where surface specific 
resistance logroa is 1 1 or less is sealant film, it is ideal . 

[0109] 

As for thickness of thermoplastic resin film where 
above-mentioned surface specific resistance log:oais 1 1 or 
less, 5 - 100;mu m are desirable, 10 - 80;mu m are 
moredesirable. 

[0110] 

application of multilayer film of this invention is not 
restricted especially. It is ideal gas barrier (oxygen baria^ 
nitrogen baria^ carbon dioxide gas barrier etc) film or other 

food packaging film, as especially water thing food 
packaging^ boilings retort sterilization packaging film. 

As item to be packaged especially it is not restricted. 
Concretely, pickles^ dish^ tsukudani^ konjak 
(devil&apos;s tongue ), MisOs fish past cake^ tube-shaped 
fish paste cake ^ processed seafoods hamburger^ 0 you 
can list inner^ sausage^ ham^ other meat processed good ^ 
tees^ butter^ cutting rice cake ^ tangle flakes^ curry^ 
stew^ packed rices or other foodstuff. 

Furthermore, it is possible to use for pesticide^ drug^ 
fertilizer^ precision material or other^ medicine^ 
electron^ chemistry^ machine or other industry packaging 
application 
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[0111] 

KIT. :$:%B^immmisj:iSitnm^mfx 

[0112] 
[0113] 

{i)mnmfss(o DSC izj:^±e-^<D/HS 

5~6mg (OUn^nS^.TJl^Z/i-^lZiiXU 
^mf?ft*ttlCT 20ml/min (Dg^^SfitfT'^S 
A^b 235 deg C *T?^SL, CroSST? 10 i^fSi 
ft^L. 10 deg amin X'M'^^V^&i- 

C©^. 10 deg C/min "ClSbtv^lit^ 

[0114] 

(2) 7-f;UA(D DSC lCj:^±t°— ?(DiBi|^ 
5~6mg (D|iti|!4^ffM^.TyU5/^>lci*AL. 
^^Siftattl~"C 20ml/min (DmBfi^i'P. 
ilS 10 deg C/min T*MS*^b 235 deg C * T*^ 

[0115] 

(3) MFR JIS K7210 IzmULXM^Ltzo 
[0116] 

(4) '<>'$i-yK»$(mmmm fil)i3J:i;*a^^ifiE 
B:$:«T-S{C0 JNM-GSX-270("C4^*lll^lK 
^ 67.8MHz)^ffll\ ;^a)^#-Cj|ilSLfc. 

[0117] 



application. 
[0111] 

[Working Exainple(s)] 

Below, listing Working Example and Comparative Example, 
you explain this invention, but this invention is notsomething 
which is limited in these Working Example. 

[0112] 

Furthermore, it did with below-mentioned method concerning 
the resin and film property etc in Working Example and 
Comparative Example below. 

[0113] 

After measured weight, it encloses sample of 
measurementapproximately 5 - 6 mg of main peak into 
aluminum pan with DSC of (1) starting material resin, with 
differential calorimeter in nitrogen stream of 20 ml/min 
temperature rise does from room temperature to 235 deg C, 
10 min keeps with this temperature, with 10 deg C/min cools 
next to room temperature. 

After this, from melting curve which is acquired with heating 
rate 10 deg C/min, main peak was measured. 

[0114] 

After measured weight, it enclosed sample of 
measurementapproximately 5 - 6 mg of main peak into 
aluminum pan with DSC of (2) film, with differential 
calorimeter in nitrogen stream of 20 mi/min, with the heating 
rate 10 deg C/min temperature rise did from room 
temperature to 235 deg C, from melting curve whichis 
acquired, it measured main peak. 

[0115] 

Conforming to (3) MFR JIS K7210, it measured. 
[0116] 

(4) pentad content (mmmm value) and making use of 
JNM-GSX-270 (<sup>13C-nucIear resonance frequency 67.8 
MHz ) of copolymer composition JEOL make, itmeasured 
with following condition. 

[0117] 









Measurement Mho 


: 1 H - complete decoupling 






:7. 0^-<^7P8?(C45Jt) 


pulse width 


: 7.0 microsecond (C 45-degree ) 
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pulse repeat time:3 second 



number of integrations 



;io. oooia 



10,000 time 



solvent 



90/10 volume % mixed solvent ofrortho di chloro benzene/ heavy benzene 



:120mg/2. 5m 



) sample concentration 



: 120 mg/2.5m 



mm 



solvent 



; 1 20°C 



measurement temperature 



: 120' 



CCDii^.mmmm ^>^?*vK5J^^I±. ''C-NMR 
(D;lil^(Cj:y^A^fco 

A.Zambelli et al[Macromolecules 13.267(1980)] 
[0118] 

(5)SeSil(^^X) JIS K6714 IzmULXm^L 

tZo 

[0119] 

TD ^fPlCD 150 deg C lCfclt-5f|ftl|R^$^S!lS 
Lfco 

[0120] 

(7) Km/<UTl4 JISK7126B;4Iw2PI:t.K^ 
S®$;li|^Sa(mocon tti!{;OX-TRAN100)^ 

ail^lfe<*li.25 deg C. 0%RH. 80%RH 
90%RH (DUffl^TT'tr ofco 

[0121] 

(8) R6/114(7K^^/N*'JTt4) JIS K7129 B 

C T . S ;1 Jt ^ ^ ffl (mocon t± 
M;PERMATRAN-W TWIN)$'ffll>. 40 deg C. 
90%RH 0^m%TX*m^Ltzo 



In this case, as for nunmm pentad content, it sought with 
measurement of the split peak <sup>13C-nmr spectrum in 
methyl group domain. 

In addition, following to A.Zambelli et al [Macromolecules 
(0024 - 9297, MAMOBX ) 13,267 (1980)], it did assignment 
of peak of methyl group domain. 

[0118] 

Conforming to (5) transparency (haze ) JIS K6714, it 
measured. 

[0119] 

According to (6) heat shrinkage ratio JIS C2 31 8, heat 
shrinkage ratio in 150 deg C of MD directionand TD direction 
was measured, 

[0120] 

It measured according to (7) oxygen barrier property JIS 
K7126 method B, making use of oxygen permeability 
measuring apparatus (moconsupplied;OX-TRAN100 ). 

It did measurement condition, under atmosphere of 25 deg 
0%RH. 80%RH and 90% RH. 

[0121] 

According to (8) moisture-proofmg property (water vapor 
barrier property ) JIS K7129 method B, making use of 
moisture permeability measuring apparatus (moconsupplied; 
Permatran-W TWIN ), itmeasured under atmosphere of 40 
deg C. 90%RH. 
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[0122] 

(9p— hiDX^CD^^-r^UAil-ll it§30cma)-|fi 



coating systemxonuna bar coater system 
a— hSS : 1 8m/min 



coating velocity: 1 8 m/min 
»£«JP* :6m 



drying oven length: 6 m 
ISSSJS :100-140"C 



set temperature : 100- 140 □ 



drying time :20 second 



(film external appearance appraisal) 



You cannot see *: wrinkle ^ curl for most part. 



0: you can see a little wrinkle or curl. 



You can see X: considerable wrinkle or curl. 



[0123] [0123] 
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[0122] 

In biaxially drawn polypropylene film of film external 
appearance width 30 cm after (9) coating processing, you 
appraisedwith condition below film external appearance after 
coating and drying hardening inaccordance with 
below-mentioned standard. 

(condition ) 

drying method : guide roll arch type hot air jet nozzle 
spraying system 
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(io)=iP:*-sj{m5as 



( 1 0) corona treatment 

surface treatment was done with condition below making use 
of tester whichuses Kasuga Electric Works Ltd. (DB 
69-060-1398 ) supplied corona discharge treatment machine. 

It did also corona treatment under air atmosphere, with similar 





processor . 










introduced gas 


: nitrogen or nitrogen/carbon dioxide gas 








oxygen concentration 


: 5 volume% or less 






: lOOm/min 




film running speed 


: 100 m/min 




mm 






electrode 


: aluminum type 3 electrode 






:2. Omm 




electrode - film interval 


: 2.0 mm 






imam^nn agi 


-200 


generator 


: Kasuga Denki supplied AGI 


-200 




:65°C 




Treatment front roll temperature 


:65* 






: 1 . 000mm 






Effective treated width 


: 1,000 mm 






[0124] 


[0124] 

(11) flame plasma treatment 







tZo 

^— ai* :328^853kcal/m-min 



y phosphorus * burner corporation (America ) make making 
use of flame plasma treatment tester, surface treatment was 
done with condition below. 

fuel : natural gas (air mixture) 

burner output: 328 - 853 kcal/m* min 
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:7-<;i/A^ff3iiS ilOOm/min 
;USit :38degC 
:600nmi 

[0125] 

2 t5cCDS*^:?^yi/A(12xi2cm)(DaS«aaS<!: 
SS>fS$«te^-l±. 10kg (D^^m^AMt 

tzikBX\ 50 deg C. ;SJt 90%RH (7)#HaT 
24 BirattSLfco 

?fi^ll*S(?l?SiIS;100mm/min. ^^-j<?m^ 
U 40mm)lCcfcyi^:^BTi^J|t5iJt^a']SL. Tlfi 



o 
o 

X 



i^^»fla«!fifi (g/cm^) 

IOtIc^I 

1 0«±3 0*j» 
3 0£(± 



(combustion calories per burner width Im^ 1 min ) 

intraframe flame -film surface between distance: 2 mm 

film running speed :100 m/min 

cooling roll temperature :38 deg C 

Effective treated width :600 mm 

[0125] 

(12) blocking 

You repeated treated surface and opposite surface of 2 base 
film (12 X 12 cm ) and adjusted, with state which applied 
load of 10 kg on entire surface, 24 hours under atmosphere of 
50 deg C. humidity 90%RH you left. 

In order for exposed core (TRANSLATION STALLEDtop 
and bottom chuckfilm one layer) of overlapping part and 
chuck of the width 30 mm> length 40 mm to remain, sample 
was cut, shear peel strength was measured due to the tensile 
tester (strain rate; 100 mm/min^ chuck spacing 40 mm ), 
blocking property was appraised in accordance with 
thebelow-mentioned standard. 



[0126] 

(13)SSffi^(Ra) 

S^^(NanoScopeIIIa)$'fflL>. &iT(D^^X* 



[0126] 

(13) surface roughness (Ra ) 

Making use of digital instrument supplied^ scanning probe 
microscope (NanoScopellla ), it measured with condition 
below, itsought center line surface roughness with mean of 
several times. 









Kafm 


mode 




:tapping Mho 


K AFM 






: 10//mx 10 


lim 






scan range 




: 10;mumX 10 


;mu m 










:5^10nm 










probe radius 




: 5 - 10 nm 
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probe material 



:single crystal silicon 



1. 5Hz 



scan rate 



: 1.5 Hz 



Free vibration amplitude: 1 .5V of cantilever 
*>5^b/<-(D-t:-vh7K-r>h:1. I'-l. 3V 



Setting point: l.!--!. 3 V of cantilever 



canjpS lever 



resonance cycle 



a :300kHz 



Number: 300 KHz 



[0127] 

fee 

K54oo)(c*i:. siiiiKDSJtiCck^TTieoa* 
4:x **>hgp(D 1 m^y^tmm. 

3:X **;/hffl5CD 1 flJiU±s 3 flJ*jSA<tlJ§t 
2:X *^>ha5(D 3 fyiU±. 5 fl]*j||A<$IJ!l| 
1:X ±-j\^^(D 5 fljia±. 10f!j*5SA<5lJJi 
0:X i3y\-^(0 10flJA<ilJit 
[0128] 

(15)v-;U5iJt 

IH:7-<;UA(Dv— 5>h®l^±^ 5 X 200mm 
a)t-hv-;U/<-^ ffllV 150 deg C ICfcl^T 

t-hv-;UE^ lkg/cm\ t-hv— ;uB#r0i LO 
lOOmm/min. tf->:^;Ufi 40mm(^-V*><7FBl)T'5l 



[0127] 

(14) adhesiveness 

In order on biaxially drawn polypropylene film surface, to 
become coating thicknessapproximately 3;mu m when drying 
with bar coater , manual coating it did coating liquid, dried. 

1 day or more leaving later, center part of coated surface of 
multilayer film which isacquired, according to Xcut tape test 
(JIS K5400 ) with room temperature, you appraised with 
extent of exfoliation in accordance with below-mentioned 
standard. 

Exfoliation none of 5:Xcut part 

Under 10% of 4:Xcut part exfoliation 

10% or more of 3:Xcut part and under 3 tenths exfoliation 

3 tenths or more of 2:Xcut part and under 50% exfoliation 

50% or more of 1 :Xcut part and under 10 tenths exfoliation 

10 tenths of 0:Xcut part exfoliation 

[0128] 

(15) seal intensity 

sealant surfaces of multilayer film heat seal was done making 
use of heat seal bar of 5 X 200 mm, in 150 deg C. 

With condition of heat seal pressure 1 kg/cm^^ heat sealing 
time 1 .0 second it cut off sample of 1 5 mm width from sample 
which seal is done, it measured tensile strength with strain 
rate 100 mm/min^ sample length 40 mm (chuck spacing ) 
making use of tensile tester, made seal intensity. 
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[0129] 

m 



Result made mean of 5 sample. 
[0129] 

(16) pentad content (mmmm value) and copolymer 
composition 

Making use of JNM-GSX-270 (<sup>13C-nuclear resonance 
frequency 67.8 MHz ) of JEOL make, it measured with 
thefollowing condition. 















measurement mode :1H - complete decoupling 


/^)17.^ :7. 0-7-f^7a»(C4 


5]t) 










C4 pulse width :7.0 microsecond 


5 degrees) 


















pulse repeat time: 3 second 


«®lHlSi -.10. 0000 
















number of integrations : 10,000 time 




t :120mg/2. 5ml5| 


m 


solvent :ortho di chloro benzene/ heavy benzene mixed solvent (90/10 volume % ) sample concentration :120 mg/2.5 
ml solvent 




: 1 20°C 
















measurement temperature 


: 120* 



Z(7)li^.mmmm ^>5i*yKjJ^li. 'X-NMR 

A.Zambelli et al[Macromolecules 13,267(1980)] 
[0130] 

yv-hsjt 151 d^gcvAAi^izmi^wum 

l^Tx>^-^iS#^|::cty 158 deg Cr- 10.5 
fS(C^||S#Lfc^. nm%i^& 175 deg C V 10 



In this case, as for mnmim pentad content, it sought with 
measurement of the split peak <sup>13C-nmr spectrum in 
methyl group domain. 

In addition, following to A.Zambelli et al [Macromolecules 
(0024 - 9297, MAMOBX ) 13,267 (1980)], it did assignment 
of peak of methyl group domain. 

[0130] 

Working Example 1 

resin A which is shown in Table 1, making use of T-die 
extruder whilewith sheet temperature 1 5 1 deg C longitudinal 
draw doing in 4.4 -fold with 280 deg C in the sheet under 
heating and melting cooling and solidification after doing, 
with heated roll stretcher on the extrusion^ chill roll, with 
158 deg C in 10.5 times transverse drawing after doing, 10 
second thermal processing doing with atmospheric 
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-;u 20 mm^s 2N iggi 1 sssp. tk 4 sft^ 



gp, VTy-;U20L(B:*:^li£^b^tti{x^U>- 

t*:^;u7^u=i-;i'7K/iPA j§j«)4o maas.N.N- 

vyf^VU'Ov^UTS^ 0.15 figgS^iD^Ttt 



± SB - $i S # ' J ^ □ t° u > 7 ; u A □ D •:^ 
$tJt^a)=i-hJlJii^*< 3// m <l:^C^cfcdlCi3- 



fc. 

[0131] 

HiSiJII 2, 3 *>cl:i;it^<5iJ K2 
[0132] 

tkSCiJ3 

If 3 ic^Lfco 

[0133] 

[al] 
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temperature 175 deg C continuously with tenter transverse 
drawing machine , in TD direction8% relaxation process 
action, biaxially drawn polypropylene film was acquired. 

corona treatment was administered to one surface of biaxially 
drawn polypropylene film which itacquires. 

evaluation result of biaxially drawn film which it acquires 
was shown in Table 2. 

Next, it mixed tetraethoxysilane 30 parts by weights ethanol 
20 parts by weights 2Nhydrochloric acid 1 part by weights 
water 4 parts by weight, 1 hour agitated with the room 
temperature. 

Next, it agitated the;ga -glycidoxy trimethoxysilane 3 parts by 
weights Soamol 20L (Nippon Synthetic Chemical Industry 
Co. Ltd. (DB 69-057-5964 ) supplied ethylene-vinyl alcohol 
water/IPA solution ) including 40 parts by weighty N, N- 
dimethylbenzylamine 0. 1 5 parts by weight, made coating 
liquid A. 

In corona treated surface of above-mentioned biaxially drawn 
polypropylene film, above-mentioned coating liquid A in 
order for coating thickness after drying to become 3;mu m 
depending upon bar coater , coating it did, with condition 
which isshown in Table 3 it dried it hardened. 

evaluation result of multilayer film which it acquires was 
shown in Table 3. 

[0131] 

Working Example 2^ 3 and Comparative Example 1,2 

biaxially drawn polypropylene film which is shown in Table 2 
was used, other than dryinghardening with condition which is 
shown in Table 3, operation ofbeing similar to Working 
Example 1 was done, multilayer film was acquired. 

evaluation resuh was shown in Table 3. 

[0132] 

Comparative Example 3 

Other than using Soamol 20Lunit as coating agent, operation 
of beingsimilar to Working Example 1 was done, multilayer 
film was acquired. 

evaluation result was shown in Table 3. 

[0133] 

[Table 1] 
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ttffi 




MFR 

g/IOnin 


DSC 






A 






4 


1 6 5 


0. 98 5 


M ; 0. 05 


B 


7*Dflr>-IfU> 


lf^> ; 0. 2 


3. 2 


1 63 


0. 973 


M ; 0. 0 5 


C 




If^> 5 0. 5 


3. 5 


1 58 


0. 930 


M ; 0. 05 


D 




im ; 4 


7 


138 




M ; 0. 05 



[0134] [0134] 
[a 2] [Table 2] 

«2 







Dscf->br 
*c 


9^ 

ft m 


MD/TD 
96 


Mr 

9b 


mN/m 


a 


A 


1 75 


20 


2. 5/2. 0 


2 


40 


b 


B 


1 6 8 


20 


3. 5/2. 3 


2 


42 


o 


C 


1 63 


20 


6/8 


3 


42 



[0135] [0135] 



Ha 





2^4^ 




0XRH/80XRH 
cc/m^'day-atm 


g/d^-day-ati 






a 


141*t 25> 


2/3 


3. 8 


0 




a 


i3it: 2» 


3/4 


4. 2 






b 




3/4 


5 


0 




c 


95*fc 2» 


5/1 5 


5. 5 


0 




c 


131*t 2» 


4/6 


5. 5 


X 




a 


141^ 2» 


3/1 5 


4. 4 


0 



[a 3] [Tables] 



[0136] 

lli60iJ4 

y v-HSJt 148 deg C V 4.4 fSl^itS#L. ^ 

i>rx>^-«is#ai::cfcy 163 deg c r* 9.5 f& 



[0136] 

Working Example 4 

resin A which is shown in Table 1, making use of T-die 
extruder whilewith sheet temperature 148 deg C longitudinal 
draw doing in 4.4 -fold with 280 deg C in the sheet under 
heating and melting cooling and solidification after doing, 
with heated roll stretcher on the extrusion^ chili roll, with 
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lC«S#Lfc^. nm%i^S. 168degCT' 10tl> 



S(fiiS5iS;6.8kcal/IIl^)^^7L^,20iUIn 

^assic. mmm i ■c^#bt^f:^-h;■^ a 

iiJEc-S J:9l::=i-hL. 120 deg C T- 2 ^rimmw. 

fco 

[0137] 

tZo 

[0138] 

— BSlc. /<— a— ^— *ffll^T7>*— =J— h 

»J(mJ¥^— TM329/CAT-8B 100 fig 

sc/ioo aaai^. Wfm^^ji^mmzx. 

2g/m' i:/d:**5lca-hLfc^. 80 deg C X'^m 



$f)(C.±tB7>*-3— hg±IC 40 //m 0m 
S# LLDPE ^'f^UA^K^'T^St-'-hLT. ^ 

g:7<;i,A^»fc. 

[0139] 

40um OmJii^ LLDPE 7-r;UAa)ft^9y(Z. 
25 ju m (0 V— 7> h CPP(ii4 ^ 1 40 deg C. U 

3 i-:?x>#M i =E;u%(D^pf 

U>-X5^U>-l-:^x> = 7C7>^A*fi^t*:3' 
-f;UA)^filffl-r-i)Ci:l'a^li. HJSffiJ 7 tl^^ 
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163 deg C in 9.5 times transverse drawing after doing, 10 
second thermal processing doing with atmospheric 
temperature 168 deg C continuously with tenter transverse 
drawing machine , in TD direction8% relaxation process 
action, biaxially drawn polypropylene film was acquired. 

After that, flame plasma treatment (treatment strength;6.8 
kcalW ) was done in one surface of film, surface treatment 
base film of 20;mu m was acquired. 

evaluation result of surface treatment base film which it 
acquires was shown in Table 4. 

In treated surface of surface treatment base film which next, is 
acquired, coating liquid A which isacquired with Working 
Example 1 in order for coating thickness after drying 
tobecome 3;mu m depending upon bar coater , coating it did, 
with 120 deg C 2 min it dried hardened. 

evaluation result of multilayer film which it acquires was 
shown in Table 5. 

[0137] 

Working Example 5, 6 

Other than using surface treatment base film which is shown 
in Table 4, multilayer film wasacquired to similar to Working 
Example 1. 

evaluation result was shown in Table 5. 
[0138] 

Working Example 7 

In order in composite polymer layer surface of multilayer film 
which is acquired with Working Example 4, anchor coating 
agent (Way Toyo Morton Ltd. (DB 69-079-1595 ) supplied 
TM329/CAT-8B 100 parts by weight/ 100 parts by weight, 
with ethylacetate solvent , nonvolatile fraction becomes 10 
weight%,adjustment), to become 2 g/m^ with dried weight 
making use of the bar coater, coating after doing, it dried with 
80 deg C. 

Furthermore, dry laminate doing nondrawing LLDPE film of 
40;mu m on theabove-mentioned anchor coating, it acquired 
multilayer film. 

evaluation result was shown in Table 5. 
[0139] 

Working Example 8 

Other than thing which uses sealant CPP (propylene-ethylene 
-1- butene random tricopolymer film of melting point 140 deg 

ethylene content 3 mole %^ 1- butene content 1 
mole % ) of 25;mu m in placeof nondrawing LLDPE film of 
40;mu m, multilayer film was acquired to similar to the 
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[0140] 

fee 

[0141] 
[0142] 

[a 4] 

«4 



Working Example 7. 

evaluation result was shown in Table 5. 

[0140] 

Working Example 9 

Other than using surface treatment base film which is shown 
in Table 4, multilayer film wasacquired to similar to Working 

Example 7. 

evaluation resuh was shown in Table 5. 
[0141] 

Working Example 10 

Other than using surface treatment base film which is shown 
in Table 4, muhilayer film wasacquired to similar to Working 
Example 8. 

evaluation resuh was shown in Table 5. 

[0142] 

[Table 4] 







mN/m 


(Ra) 
n m 




MD/TD 
96 


MX- 
96 


d 


A 


F«19(6.8) 5 4 


3. 0 


e 


2. 5/2. 2 


3 


o 


B 


Nflia (50) 4 6 
(7.3) 6 2 


3. 0 


o 


3. 3/2. 3 


3 


f 


A 


Ff&m (6.2) 4 1 


3. 3 


o 


2. 8/3. 0 


3 


e 


A 


cmm (10) 4 0 


4. 2 


o 


3. 0/3. 0 


3 


h 


B 


Cfiia (25) 4 7 


4. 8 


X 


3. 4/3. 3 


3 



FAS: 7U-A^7X-?ffla ( )n A«9S koal/m> 



[0143] 
[S5] 



[0143] 
[Table 5] 
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«5 





ssaa 




cc/n^'day-atn 


kg/1 Son 




d 


4 


3 






e 


4 


3 






f 


3 


3 




mm7 


d 


4 


3 


3. 8 




d 


4 


3 


2. 6 




e 


1 


4 


2. 0 




8 


1 


4 


1. 5 



[0144] 

mmmn 

cty 9.5 IIH^;US 168 deg 

C 10 t)?FBllft«iSUd:A<b. TD y5\^lZ 8%<D 

a(ifiS5iS;6.8kcal/m2)^tTt\20/im CDSS 

lassie. T>*-=i-h«ij(mj¥^-h>ttS{ 

TM329/CAT-8B 100 SMgU/lOO SMgiJ^ . K 
L. 100 deg C T* 5 ^m^m^-^t. ^i^lzMi^V 



[0144] 

Working Example 1 1 

resin A which is shown in Table 1 , making use of T-die 
extruder while longitudinal draw doing in 4.4 -fold with 280 
deg C in sheet under the heating and melting cooling and 
solidification after doing, with heated roll stretcher on 
extrusion^ chill roll, in 9,5 times transverse drawing after 
doing, 10 second thermal processing doing with atmospheric 
temperature 168 deg C continuously with tenter transverse 
drawing machine , it did 8% relaxation process in TD 
direction, acquired biaxially drawn polypropylene film. 

After that, flame plasma treatment (treatment strength;6.8 
kcalW ) was done in one surface of film, surface treatment 
base film of 20;mu m was acquired. 

Next, in treated surface of surface treatment base film which 
is acquired, manual coating it did anchor coating agent (Way 
Toyo Morton Ltd. (DB 69-079-1595 ) supplied 
TM329/CAT-8B 100 parts by weight/100 parts by weight, 
with ethylacetate solvent , nonvolatile fraction becomes 10 
weight%,adjustment) with bar coater , 5 min dried with 100 
deg C, ftirthermoreone days or more left with room 
temperature and acquired multilayer film. 

dried weight of anchor coating was 2 g/m^. 



|C=i-hL. 120 deg C T* 2 ^mHi^WitLtzo 

tZo 

[0145] 

mmm 12. 13 



a 4 izs^-rsfflffis»«7^j|i^A^^ 



coating liquid A which is acquired with Working Example 1 
in order for coating thickness after drying to become 3;mu m 
depending upon bar coater ,coating it did, with 120 deg C 2 
min it dried hardened. 

evaluation result of multilayer film which it acquires was 
shown in Table 6. 

[0145] 

Working Example 1 2, 1 3 

Other than using surface treatment base film which is shown 
i T bl 4 1 il fil i d i il W ki 
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MS*** 6 ic^Lfc. 
[0146] 

AD335A/CAT-10 100 S*aJ/6 MftgU^. 
MEK/hyux> 1 S*ffl5/1 SSSProjI^jt^Jl:: 



[0147] 

mmm 15. 16 

[0148] 

mmm 17 

(mj*^-h>ttS TM329/CAT-8B lOOMSSP 

/loo agas^. KKx5^;ujf ^jicT. 

lg/m't^C-l»J:9lCffigLfco 
-KLfc. 

2g/in^ i:<j:SJ:5lcagL. •t-(D±lC 40 m 
S# LLDPE ;UA^ K^-r^S^^-hLT. « 
g^-f^l/A^llfc. 

If ffiJiSS^a 6 iCStLfc. 

[0149] 

mmm is 

40// m LLDPE 'P^Jl.ACDiXMlZ^ 

20um<D^>-7>h CPP(1M^ 140 deg C. X^U 

>#ft3^;U%. l-:?^>^« 1 ^;U%(753^Dt° 

U'>-xf^u>-i-::ifT->HS^>yA*m^<*:? 
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in Table 4, multilayer film wasacquired to similar to Working 
Example 11. 

evaluation result was shown in Table 6, 
[0146] 

Working Example 14 

As anchor coating agent, Toyo Morton Ltd. (DB 
69-079-1595 ) supplied AD335A/CAT-10 100 parts by 
weight/6 parts by weight, in order with mixed solvent of the 
MEK/toluene 1 part by weight/ 1 part by weight, for 
nonvolatile fraction to become 10 weight%, other than using 
those whichwere adjusted, muhilayer film was acquired to 
similar to Working Example 1 1. 

evaluation result was shown in Table 6. 

[0147] 

Working Example 1 5, 1 6 

Other than using surface treatment base film which is shown 
in Table 4, multilayer film wasacquired to similar to Working 
Example 1 1 . 

evaluation resuh was shown in Table 6. 
[0148] 

Working Example 1 7 

In order in treated surface of surface treatment base film 
which is acquired with Working Example 1 1 and same 
method, anchor coating agent (Way Toyo Morton Ltd. (DB . 
69-079-1595 ) supplied TM329/CAT-8B 100 parts by 
weight/1 00 parts by weight, with ethylacetate solvent , 
nonvolatile fraction becomes 10 weight%,adjustment), to 
become 1 g/m^ with dried weight makinguse of Inoue metal 
industry supplied test coater 3 number machine, it laminated. 

Next, in order coating liquid A which is acquired with 
Working Example 1, for coating thickness after drying to 
become 3;mu m gravure coating it did. 

Furthermore, above-mentioned anchor coating agent was 
laminated in order for the dried weight to become 2 g/m^, 
nondrawing LLDPE film of 40;mu m dry laminate was 
doneon that, multilayer film was acquired. 

evaluation result was shown in Table 6. 

[0149] 

Working Example 1 8 

Other than thing which uses sealant CPP (propylene-ethylene 
-1- butene random tricopolymer film of melting point 140 deg 

ethylene content 3 mole %^ 1- butene content 1 
mole % ) of 20;mu m in placeof nondrawing LLDPE film of 
40;mu m, multilayer film was acquired to similar to the 
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[0150] 

mmm 19 

[0151] 

tz. 

[0152] 

mmm 11 tmmuysmxm^iMzmm^&mm 
iST^^ha— $"-3 ^mmiK 7>*-=i-h»j 

(m5*^-K>tti!!AD335A/CAT-10 lOOMMSP 
/6M4S|5^ , MEKyh;ux> 1 BMaJ/i MsSfO) 
;I^jiSi](cr, 10 

tZc 



TM329/CAT-8B 100 MSSP/lOO MMSP^v K 

J:5IBIg)^l£ii«*A< 2g/m^ 

■?-(D±IZ40^ m (D^mW LLDPE:7-r-/l/A^ 



[0153] 

IIM^22 

40// m LLDPE :7-r;uAcottt>yi::. 

20jum(Dv— 7>hCPP(gS^ HOdegCs x^^U 

3 ^;u%. i-^^x^^* 1 =E)\.%<D-:fo\i 
b>-x^u>-i-:?x>=7C7>yA*M^<*:7 

-r^UA)$fi|ffl-r-i>-<!:m*l«li, Il]!i<5!l21 tl^^ 
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Working Example 17. 

evaluation result was shown in Table 6. 

[0150] 

Working Example 19 

Other than using surface treatment base film which is shown 
in Table 4, multilayer film wasacquired to similar to Working 
Example 17. 

evaluation result was shown in Table 6. 
[0151] 

Working Example 2 0 

Other than using surface treatment base film which is shown 
in Table 4, multilayer film wasacquired to similar to Working 

Example 18. 

evaluation result was shown in Table 6. 
[0152] 

Working Example 2 1 

In order in treated surface of surface treatment base film 
which is acquired with Working Example 1 1 and same 
method, anchor coating agent (Way Toyo Morton Ltd. (DB 
69-079-1595 ) supplied AD335A/CAT-10 100 parts by 
weight/6 parts by weight, with mixed solvent of MEK/toluene 
1 part by weight/ 1 part by weight, nonvolatile fraction 
becomes 1 0 weight%, adjustment), to become 1 g/m^ with 
dried weight makinguse of Inoue metal industry supplied test 
coater 3 number machine, it laminated. 

Next, in order coating liquid A which is acquired with 
Working Example 1, for coating thickness after drying to 
become 3;mu m gravure coating it did. 

Furthermore, anchor coating agent (Way Toyo Morton Ltd. 
(DB 69-079-1595 ) supplied TM329/CAT-8B 100 parts by 
weight/100 parts by weight, with ethylacetate solvent , 
nonvolatile fraction becomes 10 weight%,adjustment) was 
laminated in order for dried weight tobecome 2 g/m^, 
nondrawing LLDPE film of 40;mu m dry laminate was done 
on that,multilayer film was acquired. 

Result was shown in Table 6. 

[0153] 

Working Example 2 2 

Other than thing which uses sealant CPP (propylene-ethylene 
-1- butene random tricopolymer film of melting point 140 deg 

ethylene content 3 mole %^ 1 - butene content 1 
mole % ) of 20;mu m in placeof nondrawing LLDPE film of 
40;mu m, multilayer film was acquired to similar to the 
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[0154] 

mmm 22 

9\-it.mmm 21 tmmzLxmmy^ji'j^^: 

[0155] 
HJS^JII 24 

[01561 
[a 6] 
«6 







S«1t 


80%RH 
cc/ra^'day-atni 


kg/15ni 
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4 
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5 
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3 
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4 










2 
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3 
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3. 5 
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2. 5 




E 
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3 


2. 8 






1 


4 


2. 0 
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3. 3 




d 
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3 


2. 4 






2 


3 


2. 4 




s 


1 


4 


1. 8 



Working Example 2 1 . 
Result was shown in Table 6. 
[0154] 

Working Example 2 3 

Other than using surface treatment base film which is shown 
in Table 4, you obtained multilayer film to similar to Working 

Example 2 1 , appraised. 

Result was shown in Table 6. 
[0155] 

Working Example 2 4 

Other than using surface treatment base film which is shown 
in Table 4, you obtained multilayer film to similar to Working 

Example 2 2, appraised. 

Result was shown in Table 6. 

[0156] 

[Table 6] 



[0157] 

mmm is 

aiicjri-^iiA^.Ty-rfftti«i^ffli^r28o 

deg crl)P^;gliTv-h«l::ff iiiL. 5^^un- 

y 4.4 ^[ztmwL. -i4g#v-h^i#fco 



[0157] 

Working Example 2 5 

resin A which is shown in Table 1, making use of T-die 
extruder the longitudinal draw it did in 4.4 -fold with 280 deg 
C in sheet under heating and melting cooling and 
solidification af^er doing, with heated roll stretcher on 
extrusion^ chill roll, acquired the uniaxial drawing sheet. 
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D t^-:^v^X 1001(=j$<b/?£xmttSllS* 
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mSICD/a— y-v-J?^ 1001=80/20(wt%/wt%))$, 
T ^'''fWiajlilCjcy . 230 deg C T-iDgftitilfeTv 

x>^-«is#«ii::j:y 9.5 i&izmmwLtz^. 

HfflSSS 168 deg C T' 10 ^iSitimmLtJifJ^ 



A3f 7 XT «l acffiSSi JS;6.5kcal/ni')^ fl l\ 
H 7 ICfHKro 20// m fl!)asfiia«*t7-f;uA i 
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[01S8] 

HJfiffH 26-28 

if fii^m$« 8 l=^L/-=. 
[0159] 

mmm 29 

280 deg c -e*DflftiiiliT*>-Kttl::«'tllL, 

\zM 4.4 ^glc$ffis#L-ilila»i>-h^^§fc. 



a 1 (c^-r^aiDi:^:7v-xRiioT(=#<b^ 

BI(D/XR110T=80/20(wf/o/wt%))^ T ^^n^ 
230 deg C T-iOgfiitlStTv— ht^lcif 
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Jt 168 deg C -C 10 S>FBll^«aaL^i:A<t). TD 
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As acid-modified polyolefin layer, while resin D and Youmex 
1001 which are shown in the Table 1 (monomer unit 0.5 wt% 
which derives in Sanyo Chemical Industries Ltd. (DB 
69-053-8137 ) supplied maleic anhydride-modified 
polypropylene: unsaturated organic acid anhydrous ones) with 
doing to push out to sheet under heating and melting with 230 
deg C, with T-die extruder , on chill roll, pasting mixed resin 
(DAToumex 1001=80/20 (wt%/wt% )), in theaforementioned 
uniaxial drawing sheet and obtaining two layers sheet 
together, in 9.5 times transverse drawing after doing, 10 
second thermal processing doing with atmospheric 
temperature 168 deg C continuously with tenter transverse 
drawing machine , 8% relaxation process was done in TD 
direction, biaxially drawn polypropylene film was acquired. 

After that, flame plasma treatment (treatment strength;6.5 
kcal/m^ ) was done in acid-modified polyolefin layer side 
surface, surface treatment base film i of 20;mu m which are 
stated in Table 7 was acquired. 

In treated surface of film which it acquires, in order for 
coating thickness after drying to become 3;mu m with bar 
coater , coating it did coating liquid A which is acquired with 
Working Example 1, 2 min dried with 120 deg C and acquired 
multilayer film. 

Various evaluation result were shown in Table 8. 
[0158] 

Working Example 2 6-28 

Other than using resin which is shown in Table 1 and surface 
treatment base film which is shown in Table 7, multilayer 
film was acquired to similar to the Working Example 2 5. 

evaluation result was shown in Table 8. 

[0159] 

Working Example 2 9 

longitudinal draw it did in 4.4 -fold after doing, with heated 
roll stretcher on the extrusions chill roll resin A which is 
shown in Table 1, making use of T-die extruder,with 280 deg 
C in sheet under heating and melting cooling and 
solidification and acquired the uniaxial drawing sheet. 

resin D and Tafmer XRl 10 T which are shown in Table 1 
(Mitsui Chemicals Inc. (DB 69-056-7037 ) supplied 
propylene-butene-1 copolymer ) with doing topush out mixed 
resin (D/XRl 10 T=80/20 (wt%/wt% )) to sheet under heating 
and melting with 230 deg C with T-die extruder , while on 
chill roll, pasting in aforementioned uniaxial drawing sheet 
andobtaining two layers sheet together, in 9.5 times transverse 
drawing after doing, 10 second thermal processing doing with 
atmospheric temperature 168 deg C continuously with tenter 
transverse drawing machine , in TD direction 8% relaxation 
process action biaxially drawn polypropylene film was 
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HJSiJil 30 

a 1 [ZThtm^^ B, a 1 d tiL-/ 

•>^77. ioiO(=;$^bfi£x|lttSI«l7K7U-l'>il 
JtE-r-S^St^^^a 1.0 «M%)t<D;l^<SI!l(D/ 

1010=80/20(wt%/wt%))^ ^1 T y 
'Cfltii^l^fflL^Tv 280 deg C -e/lPflftjtgSTv 

^L^Tx>■S'-«S#*ilcJ:y 9.5 

Lfc^. HfflmigJt 168 deg C-e lOftfel^ffla 

Ud:A<b.TD ^iRll:: 8%(D3tfei^«!ia$t7L^. - 



fill;«QS(ftiaSBJt;50wmin/m^)^t7L\$ 7 
(cSBKfl) 20 iU m a)*SiaaS*f7-f;UA m $ 

^|b;|^fc7'^-;^A(7)a®5aa®lc. HiS^J 1 
I»b^ifca-h5« A ^/N*-zi-^-(zr$£jim 

(D=j— 3//m «S:^i:-5J:-5l:^=i— hU. 
120 deg C T* 2 ^J-rafiJi^-B-r. S)i:7-('^UA^ 

[0161] 
lliS<5«l31 

HJglJiJ 30 i:l^*ll<f^*-Cf»P):h.fcaiSfflia« 
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process action, biaxialiy drawn polypropylene film was 
acquired. 

After that, corona treatment (Treatment density;48w* 
min/m^ ) under nitrogen atmosphere was administered to one 
surface of film, furthermore flame plasma treatment 
(treatment strength; 6 kcal/m^ ) was done, surface treatment 
base film 1 of 20;mu m which are stated in Table 7 was 
acquired. 

In treated surface of film which it acquires, in order for 
coating thickness after drying to become 3;mu m with bar 
coater , coating it did coating liquid A which is acquired with 
Working Example 1, 2 min dried with 120 deg C, acquired 
multilayer film. 

Various evaluation result were shown in Table 8. 
[0160] 

Working Example 30 

While resin D and Youmex 1010 which are shown in resin 
Table 1 which isshown in Table 1 (monomer unit 1.0 
weight% which derives in Sanyo Chemical Industries Ltd. 
(DB 69-053-8137 ) supplied maleic anhydride-modified 
polypropylene * unsaturated organic acid anhydrous ones) 
with longitudinal draw doing mixed resin (DA^oumex 
1010=80/20 (wt%/wt% )) in 5 times after doing, with heated 
roll stretcher on extrusion^ chill roll making use of 
multilayer T-die extruder, with280 deg C in sheet under 
heating and melting cooling and solidification, in 9.5 times 
the transverse drawing after doing, 10 second thermal 
processing doing with atmospheric temperature 168 deg C 
continuously with the tenter transverse drawing machine , in 
TD direction 8% relaxation process action, biaxialiy drawn 
polypropylene film was acquired. 

After that, corona treatment (Treatment density;50w* 
min/m^ ) under nitrogen atmosphere was done in one surface 
of the film, surface treatment base film m of 20;mu m which 
are stated in Table 7 wasacquired. 

In treated surface of film which it acquires, in order for 
coating thickness after drying to become 3;mu m with bar 
coater , coating it did coating liquid A which is acquired with 
Working Example 1, 2 min dried withl20 deg C, acquired 
multilayer film. 

Various evaluation result were shown in Table 8. 
[0161] 

Working Example 31 

In treated surface of surface treatment base film m which is 
acquired with Working Example 30 and the same method, 
coating liquid A which is acquired with Working Example 1 
making use of the Inoue metal industry supplied test coater 3 



Page 42 Paterra Instant MT Machine Translation 



JP2000233478A 



2000-8-29 



>ttS!{ TM329/CAT-8B 100 m*g|J/100 MfiSP 
0±|C 40jum (7)*S# LLDPE ^Ol/A^K^ 

If fifiSSm^a 8 ICq^Lfc, 

[0162] 

HJfi^ll 32 



40// m <D*Si# LLDPE ^-fyUAcDft+^l-jlC. 
25tlm fl)'>— 7>h CPFCKMi 140 deg C. X^^U 

3 i-^T-ytR 1 ^;u%(D:^ot° 

b>-X5^U>-l-:f-T> = 7C7>^A*«^«:7 

[0163] 

[ft 7] 
«7 



number machine, was done in order for coating thickness 
afterdrying to become 3;mu m, gravure coating. 

Furthermore, anchor coating agent was laminated in order for 
dried weight (Way Toyo Morton Ltd. (DB 69-079-1 595 ) 
supplied TM329/CAT-8B 100 parts by weight/100 parts by 
weight, with ethylacetate solvent , nonvolatile fraction 
becomes 10 weight%,adjustment) tobecome 2 g/m^, 
nondrawing LLDPE film of 40;mu m dry laminate was done 
on thatand multilayer fibn was acquired. 

evaluation result was shown in Table 8. 

[0162] 

Working Example 32 

sealant CPP (propylene-ethylene -1- butene random 
tricopolymer film of melting point 140 deg C, ethylene 
content 3 mole %s 1- butene content 1 mole % ) of 25;mu m 
was used in place of nondrawing LLDPE film of 40;mu m, 
other than thing which uses surface treatment base film i 
which is acquiredwith Working Example 2 S and same 
method, multilayer film was acquired to similar to the 
Working Example 31. 

evaluation result was shown in Table 8. 

[0163] 

[Table 7] 
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j 
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0N A9 (48) 4 B 
(2)Fft31 (7) 6 1 


2. 7 


o 
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4 


k 
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2. 5 


o 


3. 2>^.5 


4 


1 


A/D2 
18/2 


G)NA9 (48) 4 B 
(2)FAa(6) 5 0 


3. 0 


o 


4.5/4.8 


4 


m 


D1/B/D1 
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3. 7 


o 


4. 5/4. 3 


4 


n 
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X 
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Dl : D + a— 

D2 : D + *7^-XR1 1 OT 
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[Table 8] 
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6 
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1 


5 
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5 
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m 


5 


3 


3. 8 




i 


5 


3 


3. 0 
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mmm 33 

a 9. S 10 lC7FLfc-$ftS#*^'J::^neb>:7>r 
;uA(x ii)cDa®5as®ic.T>*-=]-h»j 

(m>¥^— K^ttSS TM329/CAT-8B 100 MSSS 

/lOO «MSI5^. WfM:L^)[^mmzr. 
A< 10 fiS%<t^i:'5<t5PS)^/<— =1— S'-lCct 
^mmMMt<2g/rri'ttJii>^5\Z^—hL.90 deg 
C 5 i^rBmrnt^-^ttz^. i^T>:^3-=3-hffi± 

-iCcfcyn-hL. 12OdegCr*5^^P0l$^Jt?i<b^ 
ii:fc(Y Ji)o 

M?SI<bS±(c. *blc. ±ie<i:l^«lz[^i:7>* 
-=i-h»J^fflL^T. a 9. a 1 1 IZTjkLtzm^m 

[0166] 

HJS^) 34 

^(i. mmm 33 i:l^l4i<D^it^i7t\ «l3^-r 

[0167] 
J±Si«ll4 

a-h»Ji:LTVT/-;u 20L m»^fl!fflLfcia 



[0165] 

Working Example 33 

In treated surface of biaxially drawn polypropylene film (X 
layer) which is shown in Table 9^ Table 10, anchor coating 
agent (Way Toyo Morton Ltd. (DB 69-079-1595 ) supplied 
TM329/CAT-8B 100 parts by weight/100 parts by weight, 
with ethylacetate solvent , nonvolatile fraction becomes 10 
weight%,adjustment)in order for dried weight to become 2 
g/m^ depending upon bar coater , the coating it did, 5 min 
drying later and on said anchor coated surface, coating it did 
coating liquid A which is acquired with Working Example 1 
with 90 deg C with the bar coater , with 120 deg C 5 min it 
dried hardened (Y layer). 

On said hardening aspect, furthermore, in same way 
asdescription above thermoplastic resin film (Z layer) which 
is shown in Table 9^ Table 1 1 makinguse of same anchor 
coating agent, dry laminate was done, multilayer film was 
acquired. 

evaluation result of multilayer film which it acquires was 
shown in Table 12. 

[0166] 

Working Example 34 

Other than thing which uses biaxially drawn polypropylene 
film^ thermoplastic resin film which shows in the Table 
9'^Table 11, operation of being similar to Working Example 
33 was done, multilayer film was acquired. 

evaluation result was shown in Table 12. 

[0167] 

Comparative Example 4 

Other than using Soamo! 20Lunit as coating agent, operation 
of beingsimilar to Working Example 33 was done, multilayer 
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iffflfii^m^a 11 ic^Lfc. 

[0168] 

^>^'jn-*-'rK^-5*xmttS!!<7-e7 f)^ 

•ty— ;UNL05)^'r:?|->3c^7KI- iwt%lc/j:*J: 
•5l::*D[Si5§«$-frfc(C 

fPfilIieiR*aill=*Lfc. 

[0169] 

[% 9] 



film was acquired. 

evaluation result was shown in Table 1 1. 
[0168] 

Comparative Example S 

montmorillonite (DANA 71 .3.1a.2 ) (Kunimine Industries Co. 

Ltd. (DB 69-063-2427 ) supplied Kunipia F ) was done in 
order to become 1 wt% in deionized water, the ultrasonic 
dispersing , (Bliquid ). 

polyvinyl alcohol (Nippon Synthetic Chemical Industry Co. 
Ltd. (DB 69-057-5964 ) supplied Gohscnol NL05 ) was done 
in order in deionized water to become 1 wt%, the thermal 
decomposition , (Cliquid ). 

equivalent it mixed Bliquid and Cliquid, made coating liquid. 

Other than thing which uses above-mentioned coating liquid, 
theoperation of being similar to Working Example 33 was 
done, multilayer film wasacquired. 

evaluation result was shown in Table 11. 

[0169] 

[Table 9] 
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[0170] 
[a 10] 
*1 0 



[0170] 
[Table 10] 
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[0171] 
[$11] 



[0171] 
[Table 11] 



Page 45 Paterra Instant MT Machine Translation 



JP2000233478A 2000-8-29 



«i 1 



aa 




74U>m 

it m 


MX* 

% 


Sii«iaB 

a^itift 

mN/m 


P ; nmft^-r/uA 


F 


30 


3. 5 


40 


q ; jl6B#7-r^A 


G 


50 


4 


42 



[0172] [0172] 
[a 12] [Table 12] 
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[0174] 

K 0.5 M g ^ fc* tk 'J 3^ □ e u > 

(MFR;4g/10min. i4/S;165 deg C. ^>^*>K5j^ 
$;0.980)^lS*4tL T ¥^^\^m:mi^X 280 
deg CT'JiafSftJiltTv-httlrWmL. ^;UP- 

y 4.4 fSl3$aS#L. iMll^T^>^-^SW^I^ 
M 9.5 i^lzmmWLtz'^. #H^SJt 168 deg 
C 10 ?J?rp1f^5aaUj:A<b. TD ^lailc 8%(7) 



jftBfflS(«!ia^JS;50wmin/m^)$ftl\ SlftlK 
MD/TD;3.2%/4.2%. ;1ltlfiia;48mN/in. 



[0173] 

As inscribed, multilayer film of this invention shows oxygen 
barrier property and moisture-proofmg property under high 

humidity which is superior. 

On one hand, like Comparative Example 4, when only water 
soluble polymer is used, and, like Comparative Example 5 
with when resin which includes layer inorganic compound is 
used, the oxygen barrier property and moisture-proofing 
property under sufficient high humidity are held, it is not 
possible. 

[0174] 

Working Example 35 

While myristic acid diethanol amide 0.5 weight% designating 
polypropylene (MFR;4 g/10 min^ melting point;165 deg C^ 
pentad content; 0.9 80 ) which isincluded as starting material as 
antistatic agent and longitudinal draw doing in 4.4 -fold with 
280 deg C in sheet under heating and melting cooling and 
solidification after doing, with heated roll stretcher on 
extrusion^ chill roll making use of T-die extruder, in 9.5 
times the transverse drawing after doing, 10 second thermal 
processing doing with atmospheric temperature 1 68 deg C 
continuously with the tenter transverse drawing machine , 8% 
relaxation process was done in TD direction, biaxially drawn 
polypropylene film was acquired. 

After that, corona treatment (Treatment density;50w* 
min/m^ ) under nitrogen atmosphere was done in one surface 
of the film, surface treatment base film of heat shrinkage ratio 



Page 46 Paterra Instant MT Machine Translation 



JP2000233478A 



2000-8-29 



h»](mJ¥^-h>ttS;±lPJ AD335AE 100 2M 
gP/5i^b^J CAT-IO 10 figffl5)^=l-hL/-rS. 

Lfco 

>Kvx^^/-;UTSK 0.3 «g%#^f£5>y 
A7KU:^PeU>(MFR;7g/10min.!IS^;140 deg 
C. X5^b>#* 2wt%)^J5i|Sj<tLfc. 50// m CD 

iaSffi3P:^fflia(;1lttfia;40mN/m(5i«iS)fc 

cfel/37mN/m(P«ia))^S#7K«J:/Pt"b>:7^ 

[0175] 
[a 13] 
«13 



MD/TD;3.2%/4.2%. wetting index;48 ixiN/m. 20 ;inu m was 
acquired. 

In order in treated surface of said surface treatment base film 
for dry film thickness to become l;mu m with bar coater, 
coating after doing anchor coating agent (Toyo Morton Ltd. 
(DB 69-079-1595 ) supplied; primary agent AD335AE 100 
parts by weight/curing agent CAT- 10 10 parts by weight ), 
coating liquid A which isacquired with Working Example 1 
was done in order for coating thickness afterdrying to become 
3;mu m with bar coater, coating. 

myristic acid diethanol amide 0.3 wt% random polypropylene 
(MFR;7 g/10 min^ melting point; 140 deg ethylene 
content 2 wt% ) which is included wasdesignated as starting 
material furthermore, after administering anchor coating 
which is similar to description above, as antistatic agent on 
said coated surface, the both surfaces corona treatment 
(wetting index;40 mN/m (Strong treatment) and 37 mN/m 
(Weak treatment)) undrawn polypropylene film of 50;mu m 
dry laminate was done, multilayer film wasacquired. 

evaluation result was shown in Table 13. 

In addition, it drew up packaging above-mentioned multilayer 
film that undrawn polypropylene film side becomes inside, 
shaved and inserted paragraph, but therewas not deposit to 
internally mounting aspect. 

[0175] 

[Table 13] 







0%RH/90XRH 


1 0 gQ 




75 


1/5 


1 0. 8 



[0176] 

[«iB(D^m] 



[0176] 

[Effects of the Invention] 

humidity dependence of oxygen barrier property and oxygen 
barrier property being satisfactory by laminating composite 
polymer layer where multilayer film of this invention 
designates specific biaxially drawn polypropylene film as 
base film, said substrate film at least in one surface, specific 
composition condensation polymerization does with sol-gel 
method and acquires, furthermore, In regard to external 
appearance * finishing after hot seal processing after coating 
processingand sealant laminating it is a multilayer film which 
is superior. 

Therefore, as for multilayer film of this invention, it is useful 
not only it isideal as gas barrier film, widely as food 
packaging film. 



Page 47 Paterra Instant MT Machine Translation 



JP2000233478A 2000-8-29 



Page 48 Paterra Instant MT Machine Translation 



